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(57) Abstract 

A voice command and con- 
trol medical care system is provided 
which comprises a processor (18) 
having a continuous speech recogni- 
tion capability. The processor (18) is 
programmed to process a user's con- 
versational speech to identify valid 
commands therein and to generate 
control signals for operating medical 
equipment (12) such as surgical tools 
in accordance with the commands. 
The processor is programmed to gen- 
erate audio messages (30) reporting 
status information when requested, 
and to generate confirmation mes- 
sages and await acknowledgement 
before executing a command. The 
system is configurational to interface 
with and control via voice activa- 
tion essentially any piece of med- 
ical equipment having instruments 
and control switches that can be con- 
trolled via electrical or electromag- 
netic signals. 
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VOICE COMMAND AND CONTROL MEDICAL 
CARE SYSTEM 



This application claims the benefit of U.S. 
Provisional Application No. 60/006,107, filed October 25, 
1995. 

A portion of the disclosure of this patent document 
contains material which is subject to copyright protection. 
The copyright owner has no objection to the facsimile 
reproduction by any one of the patent disclosure, as it 
appears in the Patent and Trademark Office patent files or 
records, but otherwise reserves all copyrights whatsoever. 

Field of the Invention 

The invention relates to a voice command and control 
system for controlling medical equipment. 
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Background of the Invention 

A number of voice assisted machine control 
applications have been developed due to recent advancements 
in speech recognition software- Examples of these 
applications include input and storage of electronic 
patient records, assistance in clinical diagnosis, 
generation and manipulation of medical images, and 
manipulation of surgical devices such as microscopes - 

Voice activated control of surgical instruments for 
vitreo-retinal surgery, for example, appears to be a good 
application for voice actuation technology. Intraocular 
surgery frequently requires simultaneous use of elaborate 
and sophisticated pieces of equipment by the surgeon, and 
coordination and integration of such equipment in an 
operating room with assistants and one or more nurses. A 
nurse is typically required to manipulate equipment 
controls in response to a surgeon's commands. Delays can 
occur when the nurse is busy setting up or adjusting other 
parameters when the surgeon's command is received. Delays 
associated with the human interface between a surgeon and 
a nurse can increase complexity of the surgery, 
particularly when conditions inside the patient's eye 
change rapidly and unexpectedly. 

U.S. Patent No. 4,989,253 discloses a voice control 
system for moving and focusing a microscope. The system is 
disadvantageous, however, because it employs a discrete 
speech recognition algorithm. An operator must therefore 
give simple verbal commands, which are typically only one 
or two words, and speak them clearly and slowly. During 
procedures such as intraocular eye surgery, it is difficult 
to expect a surgeon to speak in the slow, halting manner 
required for accurate word identification using a discrete 
speech recognition algorithm. 
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U.S. Patent No. 5,303,148 discloses a voice activated 
image display controller which requires each operator to 
speak every command in order to create a stored user- 
specific pronunciation list. The controller compares 
received digitized audio signals with the list to determine 
if a spoken word is a valid command. The controller is 
disadvantageous because it requires operators to undergo 
time-consuming training in order to use it. 

A need exists, therefore, for a voice command and 
control system for medical equipment which allows a surgeon 
to render voice commands using natural, conversational 
speech and which does not require the surgeon to 
participate in extensive training of the speech recognition 
engine. Further, a need exists for a voice command and 
control system which allows a surgeon to effectively handle 
volatile and quickly changing patient conditions (e.g., 
intraocular pressure) , and to decrease surgery time without 
compromising the safety of the surgical procedure. 

Summary of the Invention 

In accordance with an aspect of the present invention, 
a voice command and control system is provided which can 
process audio signals from a microphone to identify an 
operator's verbal commands contained within conversational 
speech using speech recognition software. The commands are 
then converted to digital control signals which can be 
applied to a medical care device. The system is 

configured to continuously monitor the audio signals such 
that the operator does not have to speak in a slow, 
deliberate and unnatural manner. 

In accordance with another aspect of the invention, 
the system is configured to automatically generate a 
request for confirmation of a command signal, and to await 



WO 97/15240 



- 4 - 



PCT/US96/17320 



acknowledgement from the operator before executing the 
command . 

In accordance with yet another aspect of the 
invention, the system is configured to provide audible 
status data relating to a parameter or function of the 
medical care device in response to an operator's query 
command . 

In accordance with still yet another aspect of the 
invention, the system is programmed to define functions and 
parameters of the medical care device and corresponding 
commands which are valid when that function or parameter is 
active, and to store them in files. The files facilitate 
the speech recognition process, as well as increase safety 
and efficiency with which the voice controlled medical care 

device is used. 

In accordance with an embodiment of the present 
invention, a voice controlled medical care system is 
provided which comprises (1) a medical care device to be 
controlled in accordance with commands spoken by an 
operator, the spoken commands being selected from the group 
consisting of a single command word, a command phrase 
comprising a plurality of the command words, and a mixed 
phrase comprising at least one command word and at least 
one non-command word; (2) a microphone for transducing the 
spoken commands and generating corresponding audio output 
signals; (3) a processor comprising a first port connected 
to the microphone for receiving the audio output signals, 
the processor being programmable to substantially 
continuously monitor the first port for the audio output 
signals, to process the audio output signals to identify 
the command words therein, and to generate corresponding 
control signals for transmission to the medical care 
device; and (4) an interface circuit connected to the 
processor and the medical care device and operable to 
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provide the control signals from the processor to the 
medical care device. 

Brief Description of the Drawings 

These and other features and advantages of the present 
invention will be more readily apprehended from the 
following detailed description when read in connection with 
the appended drawings, which form a part of this original 
disclosure, and wherein: 

Fig. 1 depicts a voice command and control medical 
care system constructed in accordance with an embodiment of 
the present invention and in use with an intraocular 
microsurgical system in an operating room; 

Fig. 2 is a schematic block diagram of a voice command 
and control medical care system in accordance with an 
embodiment of the invent ion ; 

Figs- 3 and 4 depict an exemplary and known medical 

care device ; 

Fig. 5 is flowchart depicting the sequence of 
operations for processing an operator's verbal command to 
generate digital control signals for controlling a medical 
care device in accordance with an embodiment of the present 
invention; 

Fig. 6 depicts a computer screen generated by a voice 
command and control medical care system in accordance with 
an embodiment of the present invention; 

Figs. 7, 8, 9 and 10 illustrate computer screens 
generated by a voice command and control system in 
accordance with another embodiment of the present 

invent ion ; and 

Fig. 11 is a schematic block diagram of a hardware 
interface for connecting a computer with a medical care 
device in accordance with an embodiment of the present 
invention. 
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nailed Description ^ Preferred Embodiment 

Fig. 1 depicts an operating room environment in which 
a voice command and control medical care system 10 is being 
used, in accordance with an embodiment of the present 
invention. The system 10 shall be described for 
illustrative purposes herein in connection with a Premiere® 
microsurgical system, which is commercially available from 
Storz Instrument Company, St. Louis. Missouri. The system 
10 processes verbal commands to effect a desired change in 
a piece of equipment (e.g.. a microsurgical system) via 
digital or analog circuit means. It is to be understood, 
however, that the system 10 can be used with other devices 
besides the Premiere* microsurgical system in accordance 
with the present invention. These other devices can 
include, but are not limited to, a laser, a microscope, 
surgical tools such as remote-controlled scissors, medical 
imaging devices, devices for assisting patients such as 
electromechanical prosthetic and mobilization tools, 
devices for controlling medical care environments including 
room lighting and air quality, patent monitoring devices 
such as sensors for patient vital signs, among others. 

The Premiere* microsurgical system regulates speed, 
suction and other variables for intraocular surgical 
instruments which an ophthalmic surgeon holds in his or her 
hand during a surgical procedure. In accordance with the 
illustrated embodiment, a surgeon 14 or other operator of 
the voice command and control medical care system 10 can 
speak verbal commands into a headset 16 while performing 
surgery, as shown in Fig. 1. The system 10 comprises a 
computer 18, which is preferably a personal computer or a 
portable, laptop computer, and which is connected to the 
Premiere® microsurgical system 12 by an interface circuit 
20 (Fig. 2) . The system 10, therefore, eliminates the need 
perform certain functions such as manipulating 
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instrument panel controls (indicated generally at 22) 
manually, thereby allowing the surgeon 14 and any other 
attending medical personnel 24 freedom to manipulate 
devices such as hand-held surgical tools and foot pedals 
and other operating room equipment. The system 10 can 
reduce burdens placed on a surgeon 14 and other medical 
attendants 24 during a surgical or other medical 
procedure, and can reduce the number of personnel required 
in the operating room. For example, a vitreo- retinal 
surgical suite is a complicated environment requiring 
several components of sophisticated medical equipment that 
are used simultaneously. A nurse is typically required to 
manually press buttons on the Premiere® microsurgical 
system 12 in response to requests from the surgeon to, for 
example, increase the vitrectomy cut rate. In addition to 
the surgeon. two nurses are required throughout an 
operation. The system 10 is cost effective in that it can 
transform this environment into an operating room requiring 
only one nurse and the surgeon. By eliminating the human 
interface between the surgeon and the nurse to adjust the 
Premiere® microsurgical system 12. the voice command and 
control system 10 provides a faster and more accurate 
response which, in addition to the cost effectiveness of 
reducing personnel, optimizes surgical outcome. 

Fig. 2 is a schematic block diagram of the voice 
command and control medical care system 10 . Operator voice 
commands are provided to a microphone 26 which is connected 
to the computer 18. The transduced audio signals received 
from the microphone 26 are processed in accordance with 
speech recognition software. The system 10 preferably uses 
Listen® for Windows® version 2.0 by Verbex Voice Systems, 
inc., Edison, New Jersey. The Listen® for Windows® 
software is user- independent to accommodate many surgeons 
or operators, without requiring extensive voice training 
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prior to use. The accuracy without training is 

approximately 80% to 90% for all users. The accuracy can 
be improved to approximately 100% when operators undergo 
training for less than one half hour to build an individual 
vocal profile. The refined operator specific grammar is 
saved in the memory of the computer or on magnetic disc or 
other storage device (e.g., a nonvolatile random access 
memory device) and can be utilized whenever that particular 
operator is using the system 10. 

Listen* for Windows® provides a continuous versus 
discrete speech recognition algorithm. The software 
therefore allows an operator 14 to speak to the computer 18 
in a natural and continuous manner, e.g., as a surgeon 
would normally speak to a nurse. Discrete algorithms for 
speech recognition are less effective than continuous 
speech recognition algorithms because they require users to 
speak more slowly and in a hesitant manner. Further, users 
typically speak only one or two words at a time. Surgeons 
may not be able to speak in the unnatural and discrete 
manner required for accurate recognition by discrete voice 
recognition algorithms during stressful situations 
encountered in an operation. 

With continued reference to Fig. 2, the microphone 26 
is preferably a unidirectional, noise canceling microphone 
Model P\N 42446-02-00 available from CT1 Audio, Inc., 
Conneaut, Ohio. This microphone is preferred because it 
can specifically amplify the operator's commands only and 
is designed to reduce noise. The microphone 26 can be worn 
as a headset microphone 16, or can be permanently mounted 
on an operating room microscope 28 as shown in Fig. 1- The 
computer 18 is preferably an IBM Think Pad laptop computer 
because it is portable. has multimedia capabilities 
allowing it to receive microphone input signals, and has an 
Intel 486 DX33 processor which provides for efficient 
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execution of both speech recognition and digital conversion 
programs. The output from the microphone is connected to 
the microphone jack on the multimedia laptop computer 18. 

As shown in Fig. 2, the computer 18 comprises or is 
connected to a speaker 30 to provide the surgeon with 
audible feedback and confirmation requests during the 
surgical procedure. The computer 18 provides control 
signals corresponding to an operator's verbal requests to 
a medical care device 12 via an interface circuit 20. In 
accordance with one embodiment of the present invention, 
the interface circuit 20 can be a hardware interface, as 
will be described in connection with Fig . 11 - 
Alternatively, the computer 18 can provide control signals 
directly to the medical care device 12 via a serial or 
parallel port on the computer, as indicated by the phantom 
line 25. In accordance with other embodiments of the 
invention, the medical care device 12 can provide feedback 
signals to the interface circuit 20 or directly to the 
computer 18, as indicated by phantom lines 27 and 29, 
respectively, or the interface circuit can provide feedback 
signals to the computer 18, as indicated by phantom line 
31. 

With reference to Fig. 3, the Premiere® microsurgical 
system 12 controls a number of instruments that are placed 
inside the eye during vitreo-retinal surgery. These 
instruments can include, but are not limited to, a 
vitrectomy cutter 32, a fragmentation handpiece 34 and a 
needle 36. The microsurgical system 12 comprises a main 
console 38 having a display 40, a number of control buttons 
indicated generally at 42, and connectors for connecting an 
electrical line 46, an air line 48, an aspiration line 50, 
and an irrigation line 52, among others, to different 
surgical instruments. The microsurgical system 12 further 
comprises a remote controller 54 that can be connected to 
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the main console 38 via a single plug connector 56. The 
remote controller has a display 58 that is similar to the 
main console display 40. 

As indicated in Fig. 4, the main console display 40 
comprises function select switches 60. 62. 64. 66, 68. and 
70 for operating the microsurgical system 12 in a number of 
modes, including Vitrectomy, Fragmentation, Scissors. 
Bipolar, Illumination and Intraocular Pressure (IOP) 
Control modes, respectively. The main console also has a 
number of input switches (e.g., ten input switches) 72 for 
controlling levels of variable functions such as aspiration 
and cut rate. The functions of these ten switches is 
determined by software used to control the microsurgical 
system 12 . The functions of the switches changes with each 
screen 74 presentation. 

With continued reference to Fig. 3, essentially any 
mode or feature can be selected, or any parameter level 
adjusted, using either the main console 38 or the remote 
controller S4 . When a mode (e.g.. Vitrectomy mode) is 
selected from either the console 38 or the remote 
controller 54 . the mode is highlighted on the console 
screen, as indicated in Fig. 4, and flashes on the remote 
controller display. The operational modes of the 
microsurgical system 12 associated with normal posterior 
eye surgery will now be described for illustrative 
purposes. In the Vitrectomy mode, the microsurgical system 
12 allows for vitreous cutting via the cutter 32 and for 
linear control over aspiration. In the Fragmentation mode, 
the microsurgical system 12 provides for phacofragmentation 
with linear control of aspiration for posterior segment 
procedures. The Scissors mode allows a surgeon to employ 
a pneumatically driven intraocular scissor instrument in 
single-cut. variable rate and proportional control modes, 
in single-cut control mode, scissors close rapidly when 
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actuated and remain closed until deactivated. In variable 
rate control mode, scissors open and close automatically 
at a cyclical rate established by a cut-rate display on 
display 40. in proportional control mode, scissors open 
and close in proportion to the level of actuation (e g., 
the position of a foot pedal, or length or magnitude of an 

actuating control signal) . 

As stated previously, the main console 38 comprises 
push buttons or switches 42 (Fig. 3) for selecting 
operational modes and various parameters. and for 
increasing or decreasing the value of parameters. The 
remote controller 54 can facilitate activation of these 
buttons 42 via the computer 18. In the past, a surgeon 
mentally decides on a value for each parameter such as 
bipolar power, cutting rate or maximum aspiration rate and 
conveys this selection verbally to a scrub nurse. The 
scrub nurse then interprets the verbal command and pushes 
the appropriate button on the main console 38 to select the 
desired parameter or to change the value of a given 
parameter. The surgeon does not manually make the 
parameter or value change because he or she. does not want 
to direct attention away from the microscope and the 
operation, while holding surgical instruments inside a 
patient's eye. The voice command and control of the 
medical care system of the present invention is 
advantageous because it allows the surgeon to actuate 
appropriate buttons on the medical care device 12 without 
the nurse and by using only his voice, thereby reducing any 
delays in carrying out the verbal command as the command is 
interpreted and executed by a human being. This system 10 
can therefore reduce personnel required in the operating 
room and the duration of the surgery. 

The computer 18 preferably operates in a Microsoft 
Windows* environment and has Listen* for Windows* software 
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stored in its digital memory. In accordance with an 
embodiment of the present invention, the computer 18 is 
also provided with a custom executable program, which is 
written, for example, using Visual C ++ developmental 
software, to process command words identified by the speech 
recognition software and to manipulate the medical care 
device 12 accordingly. The custom software code is 
provided in Appendices A and B. The overall operation of 
the system will be described with reference to the 

flowchart in Fig. 5. 

As shown in Fig. 5. the computer is programmed to 
essentially continuously monitor its microphone input for 
audio output signals from the microphone 26. which 
transduces utterances of the operator (block 80) . Because 
the speech recognition software has a continuous speech 
recognition algorithm, the verbal commands of the operator 
need not be as discretely or precisely stated as with a 
discrete speech recognition algorithm. In other words, the 
surgeon can intermingle actual command words with 
unintended words such as hesitations (e.g.. "uh") . 

With reference to block 82 of Fig. 5, the computer 
analyzes the audio output signals of the microphone 26 
using the speech recognition software to identify command 
words therein. When the voice command and control medical 
care system 10 is being configured for use with a 
particular type of medical care device 12. the functional 
modes of that device 12 are identified and defined, along 
with parameters which can or cannot be changed within those 
modes and restrictions, if any, on changing to different 
modes. Commands are subsequently defined to allow a user 
to initiate a particular function of the device 12. change 
a parameter setting or functional mode. These commands are 
then stored in corresponding grammar files. Appendix A 
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contains several grammar files for using the system 10 with 
the Premiere® microsurgical device 12. 

By way of example. Fig. 6 depicts a window screen on 
the monitor 40 of the computer 18. Against a Windows® 
environment background, a pop-up menu 84 is generated by 
the computer which lists available commands a surgeon can 
speak into the microphone while in the Vitrectomy mode 
selected and highlighted in Fig. 4. When any of these 
listed commands is spoken into the microphone, the computer 
18 is programmed via the custom software program of the 
present invention to compare the audio output signal with 
the phrases listed in the grammar file labeled Posterior 
Vitrectomy Grammar in Appendix A. If the surgeon requests 
a change in the level of illumination (e.g., "Premiere®, 
set illumination high"), the computer 18 will ignore the 
command because it does not locate the word -illumination" 
in the Posterior Vitrectomy Grammar File, as indicated in 
blocks 90 and 91. Once a valid command is identified, the 
computer 18 is programmed to generate a pop-up menu 
corresponding to that command. This is illustrated in 
Figs. 7 and 8. The Premiere® microsurgical system 12 can 
also be used in an anterior versus posterior surgical mode 
to perform cataract surgery. The computer 18 is programmed 
to identify commands, generate screens and control medical 
instruments specific to the Premiere® microsurgical system 
when operating in the anterior surgical mode, as well as 
the posterior surgical mode. 

Fig. 7 provides another example of a Vitrectomy mode 
screen. The box 86 on the left side of the screen provides 
status information for the selected instrument or mode 
(e.g., posterior vitrectomy). The computer 18 generates 
the status screen in accordance with data received from the 
medical care device 12. The computer 18 also generates the 
pop-up menu 88 on the right side of the screen which 
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corresponds to the current mode or instrument function in 
use by the operator. The pop-up menu 88 lists commands 
with can be used to operate an instrument in that 
particular mode, to change to another mode, to request 
status information regarding a system function such as 
aspiration rate, to set a parameter level such as 
"Premiere® set power high" or to issue a system command 
such as "stop listening". If the operator gives a verbal 
command such as "Premiere® go to fragmentation", the 
computer 18 is programmed to generate the screen depicted 
in Fig. 8. 

The status screen 86 on the left hand side of the 
screen in Fig. 8 gives different status information from 
that of Fig. 7, that is, information pertaining to 
posterior fragmentation. In addition, the commands for 
operating an instrument, setting a parameter value, 
inquiring about the status of certain parameters such as 
power, as well as auxiliary commands, change from those of 
the pop-up menu for the posterior vitrectomy mode in Fig. 
7. For example, the parameter values for setting power or 
switching the pulse on or off cannot be changed when in the 
Vitrectomy mode. Similarly, cut rate cannot be set in the 
Fragmentation mode. While in the Fragmentation mode, 
verbal commands given by the operator are processed by the 
computer 18 in accordance with the speech recognition 
software using the grammar file for fragmentation, which is 
also provided in Appendix A. Thus, the speech recognition 
software preferably accomplishes voice controlled 
navigation through the various modes and parameter value 
changes of the medical care device 12 during a surgical 
procedure using a library of context-dependent command 
definitions stored in various grammar files. 

With continued reference to the flowchart in Fig. 5, 
once the computer 18 identifies a valid command in an audio 
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output signal from the microphone 26, the computer 18 is 
programmed to generate a confirmation message before 
executing the identified command, as shown in block 94, 
unless the command is a request for status information, as 
indicated in blocks 92 and 93 . The confirmation messages 
are generated by the computer using prerecorded messages. 
Alternatively, synthesized speech messages can be generated 
by the computer 18 using appropriate software. The 
computer 18 is programmed to wait for acknowledgment from 
the operator before executing the command- Thus, the 
confirmation/acknowledgment feature of the system 10 
increases the safety of the system, particularly in 
surgery, because the surgeon can cancel a verbal command. 

as described below. 

The confirmation function of the present invention is 
illustrated in Fig. 9- The computer 18 generates a Confirm 
dialogue box 95. The pop-up menu 88 on the right hand side 
of Pig. 9 lists valid confirmation responses or commands 
which can be spoken by the operator and recognized by the 
computer 18. If the operator responds with "yes" or "OK", 
the computer 18 is programmed to execute the command, as 
shown in blocks 96 and 98. As shown in the status screens 
86 in Figs. 8 and 10. the maximum power has been increased 
from 5% to 80%. The manner by which this is done will be 
described below in connection with Fig. 11. If user 
responds with "no" or "cancel", the computer 18 is 
programmed to continue monitoring its microphone input for 
audio output signals from the microphone 26. as indicated 
by the negative branch of decision block 96. With 
reference to decision block 100. if the operator speaks the 
command "stop listening", the computer 18 ceases to 
identify commands, if any, in the surgeons conversation via 
speech recognition until it is commanded to resume 
listening, as indicated in blocks 101 and 102. 
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The manner in which commands are executed by computer 
18 will now be described. As stated previously, when the 
system 10 is to be used with a particular medical care 
device 12. the modes of operation and possibilities for 
affecting changes to different parameters throughout the 
modes is defined (e.g.. using grammar files). The method 
by which modes are selected and parameter values are 
changed within the medical care unit 12 is also analyzed. 
In the case of the remote controller 54 of the Premiere® 
microsurgical system, it was determined that pushing any of 
thirty buttons on the controller could be simulated 
electronically by shorting together various pairs of 16 
wires contained within the controller 54. To enable the 
computer 18 to control the remote controller 54, a hardware 
interface 103 was designed and fabricated as shown in Fig. 
11. The hardware interface 103 was placed in a black box 
connected to a parallel port of the computer 18 by a 
standard printer cable, and connected to the Premiere® 
remote controller 54 by a 16 -pin ribbon cable. The buttons 
42 on the Premiere® microsurgical system are essentially 
soft keys which are programmed to have multiple functions, 
depending on the mode in which the microsurgical system 12 
is operating when a valid command is identified in the 
audio output signals from microphone 26. For. example, one 
of the input switches 72 in Fig. 4 can be depressed one 
time in the Scissor mode to increase scissor cut rate by 
30%. The same button can be depressed one time in the 
Phacofragmentation mode to increase ultrasound power by 1% - 
Each command for a particular function is assigned a 
digital code which is stored in the digital memory of the 
computer 18. The codes can be used to affect a change to 
a parameter value, instrument setting or change an 
operational mode (e.g., selecting a different instrument) . 
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In accordance with the illustrated embodiment of the 
present invention, the computer 18 is programmed to 
generate an 8 -bit binary number corresponding to the 
command to be executed by the medical care device 12 . The 
least significant bits (LSB) DO through D3 and the most 
significant bits (MSB) D4 through D7 are provided to 
decoders 104 and 106, respectively. The decoders are 
connected to the inputs of four quad bi- lateral switches 
108, 110, 112 and 114 via NAND gates on four quad 2-input 
NAND gate components 116. 118, 120 and 122, respectively. 
As shown in Fig. 11. each switch 108, 110, 112 and 114 has 
four outputs connected to the 16 -pin ribbon cable and four 
outputs which are connected to ground. 

By way of example, if a verbal command is given to set 
cut rate high while in the Vitrectomy mode, the computer 18 
is programmed in accordance with the invention to map the 
command to an appropriate digital code. The code can 
correspond to a signal for operating one of the sixteen 
switches corresponding to outputs PO through P16. for 
example. When activated, the switch allows an electrical 
signal to be applied to one of the sixteen internal wires 
in the controller 54 for simulating the activation of a 
push button on the main console 38. For example, if the 
button for increasing cut rate on the main console can be 
activated remotely by shorting together the fourth and 
eighth wires of the sixteen internal wires of the remote 
controller 54 via their corresponding switches 110 and 112, 
the computer 18 can output 0100B and 1000B at its parallel 
port. Accordingly, all of the outputs of the decoder 104 
are high, except for pin number 4, which is set low. 
Similarly, all of the outputs of the decoder 106 are high, 
except for output number 8, which is set low. Each NAND 
gate receives a high value from the decoder outputs, except 
for pin numbers 4 and 8 on decoders 104 and 106, 
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respectively. The NAND gates produce a low value at the 
input of their corresponding switches, resulting in the 
switches staying open. However, switches corresponding to 
pins P4 and P8 of decoders 110 and 112, respectively, close 
since their corresponding NAND gates have one high and one 
low input, thus the internal wires of the controller 52 
connected to pins P4 and P8 receive an electrical signal to 
emulate the pushing of a button on the main console 38. 

It is to be understood that the number of buttons on 
a device 12 and the number of possible functions is 
arbitrary. For example, the computer 18 can be programmed 
to output digital signals in accordance with a matrix such 
that activating combinations of switches can effect 
different functions of the medical care device 12. In 
addition to providing data on a parallel port, the computer 
18 can generate serial output signals which can be decoded 
by an interface circuit or the device 12 itself to affect 
desired parameter and mode changes, or other functions 
requested verbally by the operator. The control signals 
generated by the computer 18 to execute the operator's 
commands can be output via a parallel or serial port, can 
be conducted along an electrical wire or other 
communication link such as optical fiber. In addition, 
wireless communication can be used between the computer 18 
and the device 12 to be controlled, such as ultrasonic 
signals, infrared signals, radio frequency signals or other 
electromagnetic signals. 

The degree to which the parameters are changed can 
also be implemented in a number of different ways in 
accordance with various embodiments of the present 
invention. In the illustrated embodiment (Fig. 11), the 
closing of one of the switches corresponding to lines P0 
through P15 simulates activation of a push button on the 
main console 38. The degree of change in the parameter 
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variable requested by the operator is programmed and stored 
in the digital memory of the computer 18- Changes to 
parameter values are incremented such that each time a 
manual console button is depressed (i.e., one of the 
switches PO through P15 is activated), the parameter 
increases or decreases from its current state by a 
predetermined amount. For example, if the computer 18 
identifies the command "Premiere® set power high", the 
computer 18 is programmed to generate a control signal at 
the parallel port which closes appropriate switches PO 
through P15 to simulate a single depression of a control 
button to take the medical care device 12 to the next power 
level, which could be an increase of 1* or 10%. 
Alternatively, the rate at which parameters are incremented 
or decremented can be done continuously, as opposed to 
discretely. 

In addition to discrete or incremental control, the 
amount by which parameters can be changed can also be 
implemented via proportional and derivative control. For 
example . a parameter can increased or decreased in value in 
proportion to the duration of the signal being sent to the 
medical care device by the computer 18 or interface circuit 
20. Further, feedback data can be provided to the computer 
18 or other processor (e.g., a processor in the interface 
circuit) from the medical care device 12 for monitoring 
purposes. The control signal is continuously applied, or 
increased or decreased in magnitude, until the parameter 
reaches a desired threshold or another condition in the 
program code has been satisfied. The change in parameter 
value can be accomplished numerically. For example, the 
operator can state -Microscope, increase power thirty 
percent- or -Microscope, increase power three zero percent- 
er "three, 'oh' percent". Using the speech recognition 
software, the computer 18 can identify the desired level or 
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value of a parameter from a verbal command, and then 
determine the amount of change required based on the 
current value of the parameter. The computer 18 
subsequently generates and transmits one or more control 
signals to the medical care device 12 in order to 
manipulate the instrument or control button thereon and 
automatically jump to the desired level. Alternatively, 
the computer 18 can generate control signals to 
continuously or discretely increase or decrease the current 
parameter level of the instrument or control button to 
achieve the desired parameter level. 

The interface between the computer 18 and the medical 
care device 12 can be implemented a number of ways such as 
a separate digital circuit (e.g., the circuit depicted in 
Fig. 11), or as components on a peripheral board inserted 
into a slot in a personal computer. The interface circuit 
can be implemented using digital or analog components or 
both. Further, the interface between the computer 18 and 
the medical care device 12 can be implemented completely 
using software run by the computer 18. In accordance with 
the present invention, the system 10 can be used to 
interface with essentially any type of variable input or 
output device that can be switched or actuated by an 
electrical or electromagnetic signal. 

As stated previously, the system 10 can be used to 
control a number of different devices such as medical 
imaging devices, surgical instruments, and environmental 
control equipment in operating rooms, patients' rooms and 
laboratories. The device to be controlled is analyzed to 
ascertain those functions and tools that are to be voice 
actuated. A vocabulary of commands is defined to control 
each function or tool while the tool or function is active. 
The tool or funct ion- specif ic commands are stored in a file 
(e.g.. a grammar file) that is accessed by the computer 
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when processing an output signal from a microphone. The 
file for a particular function or tool can be defined to 
restrict the initiation of certain functional modes, the 
use of certain tools or the amount a parameter can be 
changed while that function or tool is active. When 
executing a command in a file, the computer 18 facilitates 
the initiation of another mode by deactivating the 
instrument in current use and activating relevant 
parameters in the new mode. The computer IB can be 
programmed via the content of the files and the order with 
which the files and their corresponding screens (e.g., the 
Posterior Vitrectomy Grammar file and the active screen 
depicted in Pig. 7) are generated to anticipate commands 
(i.e., to more efficiently process audio signals to 
identify valid commands therein) , as well as to guide 
operator command choices, in accordance with an optimal 
sequence for using a medical care device 12 or performing 
a particular procedure such as intraocular surgery. The 
degree to which parameters can be changed, and the manner 
in which the device 12 is manipulated to affect the desired 
change, is defined and appropriate control signals are 
stored for subsequent retrieval or generation and 
transmission to the device 12. 

The system 10 is advantageous for medical procedures 
such as intraocular surgery, for example, because 
parameters such as IOP may need to be adjusted quickly and 
unexpectedly during surgery. Unfortunately, the scrub 
nurse, who typically manipulates control buttons on medical 
care equipment, can be too busy setting up and adjusting 
other instrumentation to quickly respond to a new command, 
resulting in a delay in changing the parameter as needed. 
This can reduce the response time of the surgeon to 
changing conditions inside the eye and hence adversely 
affect the outcome of the surgery. Using the system 10 of 
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the present invention allows changes to be made in chosen 
parameters directly by the surgeon, while allowing him or 
her to continue holding surgical instruments inside the 
eye. Further, the surgeon does not have to direct 
attention away from the patient and the microscope view to 
ascertain the value of a parameter. Following a query 
command, the computer 18 automatically generates a status 
report, using pre-recorded or synthesized messages and 
pronunciations of numerical values , which is broadcast over 
the speaker 30 (Fig. 2) . The above -described features 
increase the safety of the medical procedure being 
performed using the voice controlled medical care system 10 
of the present invention. 

While certain advantageous embodiments have been 
chosen to illustrate the invention, it will be understood 
by those skilled in the art that various changes and 
modifications can be made herein without departing from the 
scope of the invention as defined in the appended claims- 
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START OF LISTEN. INI UPDATES ** 
; ; [EXECUTE] 

Premier = C:\MSVC\BIN\PREMIER\PREMIER.EXE 
;;**END OP LISTEN . INI UPDATES ** 

;; Speech Interface Pile 

^application "Premier" ; Application Name 
#include "setup. inc" ; Required Listen include file 

#include "prompt .inc" ; Required Listen include file 
# vocabulary "Premier" ; Vocabulary Name 



Grammar Common Section 

COMMON. VSN - Listen 2.0 Common User Interface 



#list %END 
#description " ■ 

end "end" 

exit "end" 
#end list 



#list %DIGIT 

#description "Any digit from 0 to 9" 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 
ftlist %DIGIT-OH 

^description "Any digit, including oh{0) " 
oh "0" 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 



#list %DIGITl-9 
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#deecription "Any digit from 1 to 9» 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 
#list %DIGITl-8 

#description "Any digit from 1 to 8" 
1 
2 
3 
4 
5 
6 
7 
8 

#end_liat 
#liflt %DIGITl-7 

#description "Any digit from 1 to 7° 
1 
2 
3 
4 
5 
6 
7 

#end_list 
#list %DIGITl-6 

#description "Any digit from 1 to 6" 
1 
2 
3 
4 
5 
6 

#end_l8t 

#liet %DIGITl-5 

#description "Any digit from 1 to 5" 
1 
2 
3 
4 
S 

#end list 



#list %DIGXTl-4 

#deecription "Any digit f rom '1 to 4" 
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1 
2 
3 
4 

#end list 
#list %DIGITl-3 

^description "Any digit from 1 to 3" 
1 
2 
3 

#end_list 
#liet %DIGITl-2 

#description "Only the digits 1 or 2" 
1 
2 

#end_list 
#list %ZERO 

#description "Either 0 or oh" 
oh "0" 
0 

#end_list 

#list %1-2DIGITS, , ,1,2 

#description "A series of 1 to 2 digits, including oh(0)" 
oh "0" 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 

#list %1-3DIGITS, ,,1,3 

#description "A series of 1 to 3 digits, including oh(0)" 
oh "0- 
0 
1 



4 
5 
6 
7 
8 
9 

#end_list 



#liat %1-4DIGITS, ,,1,4 
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#description "A series of 1 to 4 digits, including oh(0)" 
oh "0" 
0 

" 1 
2 
3 
4 
5 
6 
7 
6 
9 

#end_list 

#list %1-5DIGITS, ,,1,5 

^description "A series of 1 to 5 digits, including oh(O) 1 * 
oh "O" 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 

#list %1-6DIGITS, , ,1,6 

#description "A series of 1 to € digits, including oh(0) N 
oh "0" 
1 
2 
3 
4 
5 
6 
7 
B 
9 

#end_list . 

#list %1-NDIGITS, , ,* 

#description "A series of any number of digits, including oh(0) n 
oh "0" 
0 
1 
2 
3 
4 
5 
S 
7 
8 
9 

#end_list 
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#list %0-NDIGITS, , , * 

#description "A series of any number of digits, including oh(0), all 
optional" 

oh "0- 

0 

1 

2 

3 

4 

5 

€ 

7 

8 * 
9 

#end_list 

#list %0-DIGIT-OH, , ,0,1 

#description "Any digit, including oh{0), all optional" 
oh "0" 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_lst 

#list %DIRBCTI0N1 - 9 , \ NO_MOD_ALL 

ttdeecription "Any digit from 1 to 9, used with the move command ■ 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 

#list %3DIGITS-DT1\N0__M0D_ALL, ,3,3 

^description "Three digits, without oh{0) , used for Digit Training." 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end_list 



WO 97/15240 



- 22F - 



PCT/US96/17320 



#liat %3DIGITS-DT2 , \NO_MOD_ALL , ,3,3 

#description "Three digits, without O(zero), used for Digit Training." 
oh "0" 
1 
2 
3 
4 
5 
6 
7 
8 
9 

#end list 

#list %NEGATXVE, ,,0,1 

#list_phrase modify negative word list 

negative 11 

minus " - " 
#end_list 

ttlist %SWITCH TO_LISTANO_MOD_ALL 
#list_phrase modify switch to list 

#description "The SWITCH_TO_LI ST can only be modified from within the 
Listen Command Editors by selecting the 'Switch to list ... 1 command, under 
the 'Edit' menu 

"program manager" 
"task list" 
# include "switchto.inc" 
#end_list 



Vocabulary level Host response templates and translations 



#host_response 
translations 
#initiator n " 
^separator ** 
ttterminator "" 

# templates 



move 


up 1 


> 


"<UP>" 


move 


up 2 


> 


■<UPxUP>" 


move 


up 3 


> 


■ <UPxUP ><UP > ■ 


move 


up 4 


> 


"<UPxUPxUPxUP>" 


move 


up 5 


> 


" <UPxUPxUPxUPxUP>" 


move 


up 6 


> 


" <UPxUPxUPxUPxUPxUP> » 


move 


up 7 


> 


" <UPxUPxUPxUPxUPxUPxUP> " 


move 


up 8 


> 


" <UP><UPxUPxUPxOTxOPxOTxUP> n 


move 


up 9 


> 


" <UP xUP xUPxUPxUP xUP xtJP xUP xUP > w 


move 


down 


1 


> "<D0WN>" 


move 


down 


2 


> "<D0WNxD0WN> ,, 


move 


down 


3 


> "<D0WNxD0WNxD0WN>" 


move 


down 


4 


> ■ <DOWN><DOWN><DOWNxDOWN> " 


move 


down 


5 


> "<DOWN><DoWN><DOWN><DOWNxDOWN>" 
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move down 6 > 
move down 7 > 
move down 8 > 
move down 9 
move left 1 > 
move left 2 > 
move left 3 > 
move left 4 > 
move left S > 
move left 6 > 
move left 7 > 
move left 8 > 
move left 9 
move right 1 : 
move right 2 
move right 3 
move right 4 
move right 5 
move right 6 
move right 7 
move right 
move right 



B <DOWNxDOWNxDOWNxDOWNxDOWNxDCWN> n 
" <IX>WN><DOWN><DOira><I>OWN>^ " 
« <IX>WNxIX>WNxI>OWN><I>OWNxDO^ 

> «<lX)>W><DOWN><r>OWN><DOWN><DOWN><DOWN><DOWN><DOWN 

n <LEFT>" 
" <LEFT > <LBFT> B 
" <LBFTxLEFTxLEFT> ■ 
" <LEFTxId5FTxLEFTxLBFT> ■ 

■ <LBFTxI*EFTxIiEFTxIiEFTxLEFT> ■ 
" <LBFTxLBFTxLEFTxLEFTxLEFTxLBFT> " 
" <LEFTxLEFTxIiEFTxI*EFTxLEFTxLEFTxIiEFT> ■ 

■ <LEFTxLEFTxLEFTxLEFTxLEFTxIiEFTxLEFTxLEFT> ■ 

> u <LEPT><LEFT><LEPT><LEFT><LEPT><LEFT><LBPT><LEPT 

> "<RIGHT>" 

> ,l <RIGHTxRIGHT> t, 

> " <RIGHTxRIOHTxRIGHT> " 

> "<RIGHTxRIGHTxRIGHTxRIGHT>" 
:RIGHTxRIGHTxRIGHTx RIGHT xRIGBT> " 
RIGHT><RIGHTxRIGHTxRIGHTxRIGHTxRIGHT> ■ 

, <RIGHTxRIGHT><RIGHTxRIGHT><RIGHT><RIGHT><RIGHT> ,, 

8 > «<RIGHT><RIGHT><RIGHT><RIGHT><RIGHT><RIGHTxRIG 

9 > »<RIGHT><RIGHT><RIGHT><RIGHT><RIGHTxRIGHTxRIG 



#cont rol_re sponse 

sample noise >\ RECALIBRATE 

#grammar "Top/Menu* 
#context 

"CONTEXT* FREMIER.EXE,*,** 
#end_context 

#phraee ! SHOW_RUN_MENU_0 , \ INACTIVE , 1 
# spoken show run menu 
# response " <ALT+R> " 
#end_phrase 

tphrase 1 RUN_ANTERIOR_l 
# spoken run anterior 
^response " <ALT+R>A" 
#end_phraae 

«phrase I RUN POSTERIOR^ 
#spoken run posterior 
#response "<ALT+R>P" 

#end_phrase 



#phrase I SELECT_MENU_ITEM_ADD2MENO_3 , \ INACTIVE , 1 
# spoken select menu item 
#response "<BNTER>" 
#end_phrase 

tphrase I HIDB_MENU_ADD2MENU_4 , \ INACTIVE , 1 

tspoken hide menu 

^response **<ESCxESC> >> 
ftendjphrase 

#phra8e 1 SWITCH_TO_SWITCH - TO_LIST_ADD2MEND_5 , \NO_MOD_RESPONSE | \ IN 
# spoken switch to %SWITCH_TO_LIST . 
#response "$B" % SWITCH TO_LIST 
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#end_phraee 

#phrase I BEGIN_PHRASE JTRAININGJPLEASE_ADD2MENU_6 , \NO_MOD_RESPONSE 

# spoken. begin phrase training please 

t response "$W$" 
tend__phrase 

#phraee ! BEGIN_ADVANCED_TRAINING_PLEASE_ADD2MENU_7 , \NO_MOD_RESPON 

#spo)cen begin advanced training please 

# response "$T$" 
#end_phrase 

#phrase 1 MOVE_UP_DIRBCTIONl - 9_ADD2MENU_8 , \ INACTIVE , 1 

# spoken move up %DIRECTI0Nl-9 
tend_phrase 

#phrase ! MOVE_DOWN_DIRECTIONl - 9_ADD2MENU_9 , \ INACTIVE , 1 

# spoken move down %DIRECTIGN1 - 9 
#end_j>hrase 

#phrase lMOVE_IiBFT_DIRECTIONl-9_ADD2MENU_10 , \ INACTIVE , X 

#spoken move left %DIRECTI0N1 9 
#end _phrase 

#phrase IM0VE_RIGHT_DIRECTI0N1- 9_ADD2MENU_11 , \INACTIVF 1 

tspoken move right %DIRECTIGN1 9 

#end_jphrase 

#phrase 1 NEXT_F I ELD_ADD2MENU_1 2 , \ INACTIVE, 1 

#spoken next field 

t response M <TAB> P 
tend_phrase 

tphrase ! PREVTODS_FIELD__ADD2MEmJ_13 , \ INACTIVE , 1 

#spoken previous field 

#response "<SHIFT+TAB>" 
#end_phrase 

tphrase 1 CLOSE_WINDOW_PLEASB_ADD2MENU_14 , \ INACTIVE , 1 

#spoken close window please 

tresponse "<ALT+F4> 
tend_phrase 

tphrase !MAXU4IZE_WINDOW_ADD2MENU_15 , INACTIVE, 1 

# spoken maximize window 

#response "<ALT+SPACE>x w 
tend__phraee 

tphrase ! MINIMI ZE_WINDOW_ADD2MENU_l 6 , \ INACTIVE, 1 

t spoken minimize window 

tresponse "^T+SPACB:^ 
tend_jphrase 

tphrase IREST0RE_W1ND0W_ADD2MENU_17 , INACTIVE, 1 

tspoken restore window 

tresponse "^T+SPACE^" 
tend_phrase 
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#phr ase I SAMPLE_NOISE_ADD2MENU_l 8 , \NO_MOD_ALL , 1 

# spoken sample noise 

ttresponse 
#endjphrase 

#phrase ! SHOW_PHRAS B J*INIX)W_ADD2MENU_ 1 9 , \NO_MOD_RESPQNSE | INACTIVE , 1 

# spoken show phrase window 

#response 
#end_phrase 

ftphrase ! HIDE_PHRASE_WINDOW_ADD2MENU_2 0 , \NO_MOD_RBSP0NSE | INACTIVE , 1 

# spoken hide phrase window 
tresponse "$h$" 

#end_j>hrase 

#phrase ! SHOW_RECOGNI ZED JTEXT_ADD2MENU_2 1 , \NO_MOD_RES PONSE | \ INACTIVE, 1 

# spoken show recognized text 

#response "$R$ B 
#end__phrase 

#phrase tHIDE RECOGNI ZEDJTEXT_ADD2MENU_2 2 , \NO_MOD_RESPGNSE | \ INACTIVE , 1 

#spoken hide recognized text 

#response "$r$" 
#end_phrase 

tphrase I RECORD_VOICE_ADD2MENU_23 , \NO_MOD_RES PONSE | \ INACTIVE , 1 

# spoken record voice macro 

#response "$S$" 
#endjphrase 

#phrase ! STOP JlECORDING_ADD2MENU_2 4 , \NO_MOD_RES PONS E | \ INACTIVE , 1 
ftspoken stop recording voice macro 

# response "$s$" 
#end_ phrase 

#phrase ! PLAYBACK_ADD2MENU_2 5 , \N0_MOD_RESPCNSE | \ INACTIVE, 1 

# spoken playback voice macro 

#response "$M$" 
#end_phrase 

#phrase I ST0P_LISTEN1NG_ADD2MENU_26 , \NO_MOD_RES PONS E 
#spoken stop listening 

# response "$1$" 
#end_phrase 

#main_etructure 
#end_structure 

#end_grammar 



Premier - Untitled Grammar 
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#granrmar "Premier- Untitled 0 
ttcontext 

"CONTEXT-*, #32770, Premier - Untitled" 
#end_context 

#phraee 1 SAMPLE_NOISEJ)IAI-OG_BOX_D0003J)41 , \NO_MOD_ALL , 1 

# spoken sample noise 

# response 
#end_phrase 

#phrase i STOP_LISTENING_PROGRAM_MANAGER_334_467 , \NO_MOD_RESPONSE, 1 

# spoken stop listening 

# response 
#end_phrase 

tphrase ! RUN_POSTERIOR 

# spoken run posterior 

# response "<ALT+R> p\ 
#end_j>hrase 
#phrase ! RUN_ANTERIOR 

# spoken run anterior 

# response "<AI»T+R>a" 
#end_phrase 

. #main_s t ructure 
#end_e t ructure 

#end_grammar 



Confirm Grammar 



#grammar "Confirm** . 
# context 

- CONTEXT-* , #32770 , Confirm" 
#end_context 

tphrase INO_169 

# spoken no 
ftresponse "\e° 

#end_phrase 
#phrase 1CANCELJ724 

# spoken cancel 
tresponse "\e" 

#end_phrase 

#phraee 1YES_041 
# spoken yes 
#response "\r" 

ttendjphrase 

tphrase tOK_041 
ttspoken oh kay 
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#response n \r" 
#end_phrase 

#main_structure 
#end_structure 

#end_grammar 



Dialog Box Grammar 



#grararaar "Dialog Box° 

#context 

"CONTEXT-* , #32770 , *" 
#end_context 

#phrase ! TOGGLE_CHECKBOX_DIALOG_BOX_1 0 3 
# spoken toggle checkbox 
#response "<SPACB> B 
#endjphraee 

#phrase i CANCEL_DIALOG_BOX_104 

#spoken cancel 

#response "<BSC>" 
#end_phrase 

tfphrase !YES_DIALOG_BOX_105 

# spoken yea 

#response "y" 
#end_phxase 

#phrase !NO_DIALOG_BOX_106 

# spoken no 

# response "n" 
#end_phrase 

#phrase !OH_KAY_DIALOG_BOX_107 

# spoken oh kay 

#response "<ENTER>" 
#end_j>hraee 

tphrase 1NBXT_PIELD_DIALOG_BOX_108 

# spoken next field 

#response n <TAB>° 
#end_phrase 

#phrase ! MOVE_UP_DIRECTI0Nl - 9_DIAI£G_BOX_10 9 , \NO_MOD_ALL 

# spoken move up %DIRECTICNl-9 
#end_j)hrase 

tphrase ! MOVEJX5WNJ>IRECTIONl - 9_DIALOG_BGX_110 , \N0_M0D_ALL 
# spoken move down %DIRECTIONl-9 
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#end_phrase 

#phr ase ! MOVE_LEFT_DIRECTION1 - 9_DIALOG_BOX_l 1 1 , \NOJ40D_ALL 

- # spoken move left %DIRECTI0Nl-9 
#end_phrase 

#phrase ! M0VE_RIGHT_DIR£CTION1 - 9_DIALOG_BOX_112 , \KO_MOD_ALL 

ttspoken move right %DIRECTIONl-9 
#end_phrase 

#phrase ! SAMPLE_N0ISE_DIALOG_BOX_113 , \NO_MOD_ALL 

# spoken sample noise 

ttresponse ■ " 
#end_phrase 

#phrase !STOP_LISTENING_DIAL0G_B0X_114 , \NO_MOD_RESPONSE 

# spoken stop listening 

tresponse A $I$ n 
#end_phrase 

#phrase ! SHOW - _PHRASB_VCINDOW_DIALOG_BOX_l 1 5 , \NO_MOD_RESPONSE 

#spoken show phrase window 

#response "$H$" 
#end_phrase 

#phrase 1 HIDE_PHRASE_WINDOW__DIALC5G_BOX_116 , \NO_MOD_RESPONSE 

# spoken hide phrase window 

# response n $h$" 
#end_phrase 

tphrase I SHOW_RECOGNI ZED_TEXT_D IALOG_BOX_ 117 , \NO_M0D_RESP0NSE 

#spoken show recognized text 

tresponse "$R$" 
#end_phrase 

#phrase ! HIDB_RECOGHI2ED_TEXT_DIALOG_B0X_118 , \NO_MOD_RESPCNSE 

ftspoken hide recognized text 

^response n $r$ R 
#end_j>hrase 

#phrase t TRAIN_PHRASES JDIAL0G_B0X_1 1 9 , \NO_MOD_RESP0NSE 

#spoken begin phrase training please 

# response "$11$" 
#end_phrase 

#phrase ! TRAJN_ADVANCED_DIAL0G_BOX_12 0 , \N0_M0D_RESP0NSE 

# spoken begin advanced training please 

ftresponse "$T$" 
#endjhrase 

#phrase ! RETORDJTOICE J)IAL0G_B0X_121 , \N0_M0D_RBSP0NSE 
#spoken record voice macro 

# response **$S$" 
#end_jphrase 

#phrase 1 STOP JttCORDINGJ>IALCX3_BOX_122 , \N0_M0D_RESP0NSE 
#spoken stop recording vdice macro 
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^response "$s$" 
#end_phraee 

#phrase ! PLAYBACK_DIALOG_B0X_123 , \NO_MOD_RESP0NSE 

#spoken playback voice macro 

#reeponse "$M$" 
#end_phrase 



#main_structure 
#end_structure 

#end_grammar 



Anterior Vitrectomy Grammar 



^grammar "Anterior Vitrectomy" 
#context 

"CONTEXT**", #32770 .Anterior Vitrectomy" 
#end context 

#phrase ! PREMIER_G0_T0_I_A_4 6 7_169_3 58_S00 
#spoken premier go to IA 
tresponse "premier goto IA/r" 
#endjphrase 

#phrase "PREMIER_END_VITRBCT0MY_334_724_962_467 
#spoken premier %END vitrectomy 
#reBponse "premier "%END" vitrectomy\r" 

#end_phrase 

#phraee !PREMIKR_GO_TO_VITRECTOMY_478_464_334 
#spoken premier go to phaco 
#responae "premier goto phaco\r" 

#end_phraee 

#pfaraae !PREMIER_SBT_CUTRATE_LaW_467_D0000 
# spoken premier set cut rate low 
ttresponse "premier set cut rate low\r" 

#end_phrase 

#phrase lPREMIER_SET_CUTRATE_HIOT_467_DOOO0 
# spoken premier set cut rate high 
#reaponse "premier set cut rate high\r" 

#end_phrase 

tphraae lPREMIBR_SET_ASPIRATION_LOIf_334_D0000 
#spoken premier set aspiration low 
#responee "premier set aspiration low\r" 

tend jphrase 

#phrase !PRBMIER_SET_ASPIRATION_HIGH_334_D0000 
#Bpoken premier set aspiration high 
# response "premier set aspiration high\r" 

#end_phrase 

#phrase I PREMIER JlEPORT_ASPIRATION_467 
# spoken premier report aspiration 
#response "premier report aspiration\r" 
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#end_phrase 

#phrase I PREMI ER_REPORT_CUTRATB_4 6 7 

# spoken premier report cut rate 

#response "premier report cut rate\r° 
#endjphrase 

#phrase ! SAMPLB_NOISE_DIALOG_BOX_D0000 , \N0_M0D_ALL 

# spoken sample noise 

#response "" 
#end_phrase 

#phrase I STOP_LISTENING_DIALOG_BOX_D0000 . \NO_MOD_RES PONSE , 1 

#spoken stop listening 

#response "$1$" 
#end__phrase 



#main_structure 
#end_structure 

#end_grammar 



Posterior Vitrectomy Grammar 



#grammar "Posterior Vitrectomy n 
# context 

"CONTEXT-*, #32770, Posterior Vitrectomy" 
ttend context 



#phrase I STOP_LISTEMING_PROGRAM_MANAGBR_500 , \NO_MOD_RES PONSE , 1 

tspoken stop listening 

# response "$I$ n 
tendjphrase 

#phrase 1PRBHIBR_RBPORT_GAS_041 

#apoken premier report gas 

ftresponse "premier report gas\r" 

iendjphrase 
phrase I PREMI ER_SET_B I POLAR_HI QH 478 

# spoken premier set bipolar high 

# response "premier set bipolar high\r" 
tendjphrase 

tphraee 1PREMIER_SET_BIP0LAR_L0W_358 

# spoken premier set bipolar low 

#response "premier set bipolar low\r" 
#end_jphrase 

ttphrase 1 PR»!IBR_REPORT_BIPOLAR_705 

# spoken premier report bipolar 

tresponse "premier report bipolar\r" 
#end_phrase 



WO 97/15240 



- 220 - 



PCT/US96/17320 



#phrase • PREMIBR_GAS_ON_962 

tspoken premier gas on 

tresponse "premier gas on\r n 
#end_phrase 

#phrase ! PREMIER_GAS_OFF_464 

# spoken premier gas off 

tresponse "premier gas off \r" 
#end_phrase 

#phrase ! PRH4IBRJTCPORT_ASPIRATION_467 041 
tspoken premier report aspiration 
tresponse "premier report aspiration\r n 

tend_phrase 

#phrase ! PRBMIER_REPORT_CUTRATE_467_467 
#spoken premier report cut rate 
tresponse "premier report cut rate\r" 

tend_phrase 

tphrase !PRBMIER_SET_CUTRATB_HIGH_467_D0OOO_334 
tspoken premier set cut rate high 
tresponse "premier set cutrate high\r" 

tendjphrase 

#phrase ! PREMI BR_END JVITRECTOMY_3 3 4_7 2 4_9 6 2_4 6 7_1 6 9 
#spoken premier %END vitrectomy 
#response "premier "%END" vitrectomy\r" 

tendjahrase 

#phrase 1 PREMIER_TO_TO_PHACO_D0000_724 
# spoken premier go to scissors 
tresponse "premier goto scissors\r" 

#end_phrase 

tphrase ! PRBMIBRJX>_TO_PHACO_D0000_478 
# spoken premier go to fragmentation 
# response "premier goto f ragraentation\r" 

tend_phrase 

tphrase ! PREMIER_SET_CDTRATB_LOW_467_D0001 
# spoken premier set cut rate low 
tresponse "premier set cutrate low\r" 

tendjphrase 

tphrase !PREMIER_SET_ASPIRATIQN_LOM_334_D0001 
#spoken premier set aspiration low 
tresponse "premier set aspiration low\r" 

tendjphrase 

tphrase !PREMIER_SET_ASPIRATI0W_HIGH_334_D0001 
tspoken premier set aspiration high 
treeponse "premier set aspiration high\r" 

tendjphrase 



tphrase I SAMPLB_NOISE_DIALOG_BOX_D0001\NO_MOD_AUi 

tspoken sample noise 

# response 
tend_phrase 



tmain_structure 
tend_structure 
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#end_grammar 



— — — — — — — — — — _ 

, , Post Main Grammar 

. . _- — -- — «. — - — - — — — — "~ — — — — -- - — - — — 

igrannnar "Post Main" 
#context 

"CONTEXT-*, #32770, Posterior Main Menu" 
#end_context 

#phrase I STOP_LISTENING_PROGRAM_MANAGBR_3 3 4 , \NO_MOD_RESPONSE , 1 

# spoken stop listening 

# response H $I$° 
#end_j>hrase 

#phrase tPREMIER_GO_TO_PHACO_041_500 

#spoken premier go to fragmentation 

tresponse "premier goto fragmentation^" 
#end_phrase 

#phrase lPRMIER_GO_TO_l_A_467_169 

# spoken premier go to scissors 

# response "premier goto scissors\r" 
#end_phrase 

ftphrase ! PRmiER_ENDJWTRECTCMY_334_724 

# spoken premier %KND posterior 

# response "premier "%END" program\r" 
#end_phrase 

#phrase 1 PREMIER_GO_TO_VITRECT0MY_478 

# spoken premier go to vitrectomy 

#response "premier goto vitrectomy\r" 
#end_phrase 



tphrase ! SAMPLB_NOISE_DIALOG_BGX_D0003 , \NO_MOD_AI*L 

# spoken sample noise 

♦response "" 
#end_phraae 



#main_structure 
#end_structure 

#end_grammar 
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#grammar "Ant Main" 



#context 

"CONTEXT*:*, #32770 , Anterior Main Menu" 
#end context 



#phraae !PREMIERJ^_TO_PHACO_041_500_D0000 
# spoken premier go to phaco 
^response "premier goto phaco\r" 

#end_phrase 

#pjirase 1 PREMIER_GO_TO_I_A 467_169_D0000 

ispoken premier go to IA 

^response "premier goto IA" 
#endjphrase 

#phrase ! PREMIER_ERD_VITRECTOMY_334_724_D0O00 
ttspoken premier %END anterior 
#response "premier "%END" program\r tt 

#end_phrase 

#phrase ! PREMIER J»_TO_ViraECTOMY_478_D000O 
# spoken premier go to vitrectomy 
#response "premier goto vitrectomy\r • 

#end_phrase 



#phrase ■ SAMPI£_NOISE_DIALOG_BOX_D0004 , \NO_MOD_ALL 

# spoken sample noise 

#response 
#end_phrase 

#phrase 1STOP LISTENING_DIA1XX;_BOX_D0004 , \NO_MOD_RESPONSE, 1 

#spoken stop listening 

^response "$I$° 
#end_phrase 



#main_atructure 
#end_etructure 

#end_grammar 



Phaco Grammar 



^grammar •Phaco' 
#context 
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» CONTEXT-* , #32770 , Phaco" 
#end_context 

#phrase ! PREMIER_SET_PULSE_RATE_OFF_041 
#spoken premier set pulse rate off 
^response "premier set pulse rate off\r n 

#end_phrase 

#phrase !PREMIER_SET_POLSE_RATE_LOW_041 
# spoken premier set pulse rate low 
# response "premier set pulserate lov\r" 

#end_phrase 

ttphrase i PREMIER_REPORT_MIN_PHACO_04 1 
# spoken premier report min pbaco 
# response "premier report min phaco\r n 

#end_phrase 

#phrase J PREMIER_REPORT_MAX_PHACO_467 
# spoken premier report, max phaco 
# response "premier report max phaco\r" 

#end_phraae 

#phrase 1 PREMIER REPORT PULSERAIE 334 
# spoken premier report pulse rate 
iresponse "premier report pulse rate\r R 

#end_phrase 

#phrase ! PR01IER_REPORT_ASPIRATION_500 
# spoken premier report aspiration 
^response "premier report aspiration\r" 

ttendjphrase 

#phrase ! PREMIER_SET_FULS£_RATE_HIGH_491 
#spoken premier set pulse rate high 
(♦response "premier set pulserate high\r" 

#end_phrase 

#phrase 1PREMIERJ30_T0_1_A_467_169_358 

# spoken premier go to IA 

#response ° premier goto IA" 
#end_phrase 

#phrase tPREMIER_END_VITRECT0My_334_724_962 
#spoken premier %END phaco 
#response "premier "%END" phaco\r* 

#end_phrase 

#phrase 1 PREMIER_GO_TO_VITRECT0Mx_4 78_464 
# spoken premier go to vitrectomy 
#response "premier goto vitrectomy\r n 

#end_phrase 

#phrase !PREMIER_SETJ*AXJPHACO_LOWJ705 
# spoken premier set max phaco low 
# response "premier set maxphaco low\r" 

#end_phrase 

#phrase !PREMIER_SETJ*AX_PHACO_HIGH_145 
# spoken premier set max phaco high 
^response "premier set maxphaco high\r" 

#end _phrase 

#phrase lPREMIBR_SET_MIN_PHACX) - HiaH_281 
# spoken premier set min phaco high 
# response "premier set minphaco high\r" 

#end_phrase 
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ftphrase !PR£MIER_SET_ASPIRATION_LOW_827 
# spoken premier set aspiration low 
#response "premier Bet aspiration low\r" 

#end_phrase 

#phrase ! PRmiER_SET_COTRATE_LOW_4€7_D0003 
# spoken premier set min phaco low 
^response "premier set minphaco low\r" 

#end_phrase 

#phrase 1 PRH4IBR_SET_ASPIRATION_HIGH_334_D0003 
#epoken premier set aspiration high 
^response "premier set aspiration high\r" 

#end_phrase 



#phrase ! S AMPI^_NOISE_DIAIiOG_BOX_D0 005 , \N0_M00_ALL 

#spoken sample noise N 

# response "" 
#end_phrase 

#phr ase ! STOP_LISTENING J5IALOG_BOX_D0 005, \NO_MOD_RESPONSE , 1 

# spoken stop listening 

#response "$I$" 
#end_phrase 



#main_Btructure 
#end_etructure 

# end_g ramroar 



Xrr/Asp Grammar 



#grammar "IA" 
^context 

"CONTEXT** , #32770 , Irrigation-Aspiration" 
#end context 



tphrase I PREMISR_GOJTO_PHACO 
# spoken premier go to phaco 
# response "premier goto phaco\r" 

#end_phrase 

#phrase 1 PREMIER_END JTCTRECTCMY_3 34_724_4 3 6 
# spoken premier %END IA 
#response "premier "%END" IA\r" 
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#end_phrase 

#phrase ! PREMIBR_GO_TO_VITRECT0MY_4 78^391 
#spoken premier go to vitrectomy 
#response "premier goto vitrectomy\r" 

#end_j?hrase 



#phrase ! SAMPLE_NOISE_D I ALOG_BOX_D 0006 , \NO_MOD_ALL 

#apo)cen sample noise 

#response 
#end ^phrase 

#phrase ! STOP_LISTENING_DIAIXX5_BOX_D0 0 0 6 , \NO_MOD_RBSPONSE , 1 

#spo)cen stop listening 

#responae *$!$* 
#end_phraee 



#main_s t rue ture 
#end_structure 

#end_grammar 



Scissors Grammar 



#grammar "Scissors" 
#context 

"CONTEXT-* , #32770 , Scissors" 
#end_context 

#phrase ! STOP_LISTEMING_PROGRAM_MANAGER - 467 , \N0_M0D_RESP0NSE , 1 

# spoken stop listening 

^response "$X$" 
tendjphrase 

#phrase I PREMIERES ET_CUTRATB_HIGH_4 6 7_D0 0 0 0_3 34_04 1 

# spoken premier set cut rate high 

iresponse "premier set cutrate high\r" 
#end_j>hrase 

#phrase !PREMIER_SET_CaTRATE_LOW_467_D0001_467 

# spoken premier set cut rate low 

#response "premier set cutrate low\r" 
#end_j>hrase 

#phraae I PREMI BR_RBPORT_CUT_RATE_7 2 4 

# spoken premier report cut rate 

# response "premier report cut rate\r" 
#end_phrase 
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ftphrase !PREMIER_SET_BIPOIAR_HIGH_478_D0000 
# spoken premier set bipolar high 
#responee "premier set bipolar high\r" 

#endjphraBe 

#phrase IPRB«IBR_SET_BIPOI*AR_LOW_358 - D0000 
# spoken premier set bipolar low 
#response "premier set bipolar low\r" 

#endj?hrase 

#phrase !PREMIER_REPORT_BIPOIAR_705_D0000 
# spoken premier report bipolar 
# response "premier report bipolar \r" 

#end_phrase 

#phraee ! PREMIERJ30_T0_FRAG 

#epoken premier go to fragmentation 
#response "premier goto fragmentation^" 

#end_phrase 

#phrase iPREMIBR_BND_VITRECTOMy_334_724_436_D0O00 
# spoken premier %END scissors 
ftresponse "premier "%END" scissorsXr" 

#end_phrase 

#phrase I PRBaBR_GO_TO_VITRECX , 0MY_478_3 91_D0O00 
tfspoken premier go to vitrectomy 
#response "premier goto vitrectomy\r" 

#end_phrase 



#phrase 1 SAMPLB_N0ISB_DIALOG_B 0X_D0 007 , \NO_MOD_ALL 

# spoken sample noise 

#response " M 
#end_phrase 



#main structure 
#end structure 

#end grammar 



Fragmentation Grammar 



#grammar "Frag" 
#context 

"CONTEXT-* , #32770 , Fragmentation" 
#end context 



#phrase 1 STOP_LISTEKING_PROGRAM_MANAGER_04 1 , \NO_MOD_RESPQNSE , 1 
# spoken stop list en i ng 
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#reeponse n $I$ M 
tend_phrase 

tphraBe t PREMIER_SET_BIPOIiAR_HIGH_041 , \ INACTIVE, 1 
• # spoken premier set bipolar high 

tresponse "premier set bipolar high\r" 
#end_phraae 

tphrase I PRB<IER_SET_P0WER_L0W_145 

tspoken premier set power low 

t response "premier set power low\r" 
tend_phrase 

tphrase 1PREMIER_SET_PCWBR_HIGH_281 

tspoken premier set power high 

tresponse "premier set power high\r" 
tendjphrase 

tphrase 1 PRH«ER_SET_PULSB_RATE_HIGH_96 1 

tspoken premier pulse on 

# response "premier set pulse rate high\r" 
#end_phrase 

#phrase ! PREMIER_SET_PULSB_RATE_LOW_961 

# spoken premier pulse of £ 

tresponse "premier set pulse rate low\r" 
tendjphrase 

tphrase i PR™iER_SET_ASPIRATION_U>W_334_D0001_491 
# spoken premier set aspiration low 
# response "premier set aspiration low\r" 

tendjphrase 

tphrase I PREMIER_SET_ASPIIATICN_HIGH_334_D0001_995 
# spoken premier set aspiration high 
tresponse "premier set aspiration high\r* 

tend_phrase 

#phrase !PREMIERJlBPORT_ASPIRATIQN_467J>41_942 
tspoken premier report aspiration 
#response "premier report aspiration\r" 

#end_phrase 

tphrase 1 PREMIER_RBPORT_PULSE_RATE_827 
# spoken premier report pulse rate 
#response "premier report pulse rate\r" 

tendjphrase 

tphrase !PREMIBRJlEPORT_POWER_436 

# spoken premier report power 

#response "premier report power\r" 
tendjphrase 

tphrase I PRBUER_SET_BI POLAR_LOW_3 5 8_D0 001 , \ INACTIVE, 1 
tspoken premier set bipolar low 
#response "premier set bipolar low\r" 

tendjphrase 

tphrase I PREMIER_RBPORT_BI P0LAR_7 0 5_D 0001 , \ INACTIVE, 1 

tspoken premier report bipolar 

tresponse "premier report bipolar\r" 
tendjphrase 

tphrase !PREMIER_aO_TO_PHACO_D0001 

tspoken premier go to scissors 

tresponse "premier goto scissors\r n 
tendjphrase 

tphrase lPRBMIBR_END_VITRECTOMx_334_724_436_D0001 
tspoken premier %END fragmentation 
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#response "premier "%END" fragmentation^" 
#endjphraee 

#phrase IPREMIER_GO_TO_VITRECTC»«_478_391_D0001 
# spoken premier go to vitrectomy 
^response "premier goto vitrectomy\r" 

#end_phraee 



#phrase 1 SAMPLB^NOI SB_DIALOG_BOX_D 0 0 0 8 , \NO_MOD_ALL 

ftspoken sample noise 

#response "" 
#endjphrase 



#main structure 
#end_structure 

#end grammar 



tinclude "global. inc" ; Required Listen include file 



tend vocabulary 
#end_application 
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// premier. cpp : Defines the class behaviors for the application. 

// 

# include "stdafx.h" 
#include "premier. h" 
^include "mydialog h" 
#include "mainfrm.h" 
#include "premidoc.h" 
#include "premivw.h" 
#include <skeleton.hpp> 



#ifdef _DEBOG 
#undef THIS_FILB 

static char BASED_CODE THIS_FILE[] - _ PILE ; 

#endif 



extern "C" 
{ 

#include "c:\msvc\bin\puBhbttn.c ,, 

} 

iiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiimiiiiiiimiuiii 
m 

II CPremierApp 

BEGIN_MBSSAGB_MAP (CPremierApp, CWinApp) 
// { { AFX_MSO_MAP (CPremierApp) 
(^COMMAND ( ID_APP_ABOUT , OnAppAbout) 
ON~CGMMAND ( ID_KUN_AHT , OnRunAnt ) 
ON COMMAND (ID_RUN_POST, OnRunPost) 

ON~CO*MAND (IDJ7TIL_BDTT0N_PRESS, OnUt i lBut t onPr e ss ) 
/ /J } AFX_MSG_MAP 

// Standard file based document commands 
ON_CCMMAND ( ID_PILE_NBW , CWinApp: :OnFileNew) 
ON_COMMAND (ID_FII*E_OPEH, CWinApp: :OnFileOpen> 

END_MBSSAQB_MAP ( ) 

iiiiiiuiiiiiiiiiiiuiitiiiiuiiiiiiuuiiiiuiiiimmtmiiiuiiuiim 
in 

II CPremierApp construction 

CPremierApp : : CPremierApp { ) 

{ 

// TODO: add construction code here, 

// Place all significant initialization in Initlnstance 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II I II 1 1 III 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
III 

II The one and only CPremierApp object 



WO 97/15240 - 



- 22Y - 



PCT/US96/17320 



CPremierApp HEAR theApp; 

IIIIIUUIIUIIIIIIIIIIIIIIIHtltlllllllUIIIIIIIIIIIIIIIIIIIIIIIII 1111111 
III 

II CPremierApp initialization 

BOOL CPremierApp : : Initlnstance ( ) 

{ 

// Standard initialization 

1 1 It you are not using these features and wish to reduce the size 
// of your final executable, you should remove from the following 
// the specific initialization routines you do not need. 

SetDialogBkColorO; // ««t dialog background color to gray 

LoadStdProfileSettingsO ; // Load standard INI file options 

(including MRU) 

// Register the application's document templates. Document 
templates 

// serve as the connection between documents, frame windows and 

views . 

AddDocTemplate (new CSingleDocTemplate ( IDR_MENU1 , 
RUNTIME_CLASS (C Premier Doc) , 

RUNTIME_CLASS (CMainFrame) , // main SDI frame window 

RUNTIME CLASS (CPremierView) ) ) ; 



// create a new (empty) document 
OnFileNewO; 

if <m_lpCmdLine[0] 1- % \o') ? 
{ 

// TODO: add command line processing here 

return TRUE; 
} 

// /in i/i in u ii ii i ii u i iim/ii ii i ii u u i/iiui ii i mm i i imimimm 
ii 

II CAboutDlg dialog used for App About 

class CAboutDlg : public CDialog 

( 

public: 

CAboutDlgO; 

// Dialog Data 

// { { AFX_DATA ( CAboutDlg ) 
enum { IDD - IDD_ABOUTBOX } ; 
//} }AFX_DATA 

// Implementation 
protected: 
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virtual void DoDataBxchange (CDataExchange* pDX) ; // DDX/DDV support 
// { { AFX_KSG ( CAboutDlg) 

//No message handlers 
//}}APX_MSG 
DEOARE_MBSSAGE MAP ( ) 

CAboutDlg : : CAboutDlg ( ) : CDialog ( CAboutDlg : : IDD) 
{ 

// { {AFX_DATA_INIT (CAboutDlg) 
// } }AFX_DATA_INIT 

} 

void CAboutDlg ; ; DoDataBxchange (CDataExchange* pDX) 
} 

CDialog: : DoDataExchange (pDX) ; 
// { { AFX_DATA MAP (CAboutDlg) 
// } } AFX_DATA_MAP 

) 

BBGIN_MESSAGE_MAP (CAboutDlg, CDialog) 

// { { AFX_MSG_MAP ( CAboutDlg ) 
//No message handlers 

//}}AFX_MSG_MAP 
END_MESSAGB MAP() 

// App command to run the dialog 
void CPremierApp : : QnAppAbout ( ) 

< 

CAboutDlg aboutDlg ; 
aboutDlg . DoModal ( ) ; 

} 
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III 

II CPremierApp commands 



//Procedure to play a sound 

void FAR PASCAL CppSndPlaySound (LPSTR endName, UINT sndType) { 
BOOL (FAR PASCAL * lpPlaySound) (LPCSTR sndls, UINT flags); 
lpPlaySound - 

(IpSndCall) GetProcAddress (GetModuleHandle ( "MMSYSTBl* ) , " SNDPLAYSOUBD * ) ,- 
if (lpPlaySound) (* lpPlaySound) (sndName, sndType) ; 

} 

void push_button(int button, DWORD ptime) { 
DWORD start_time ; 
press (button) ; 
8tart_time«GetCurrentTime ( ) ; 

while ( (GetCurrentTime ( ) -etart_t ime ) < ptime) { } 
release ( ) ; 
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void 



pause (DWORD ptime) { 
DWORD start_time; 

fltart_time«GetCurrentTime() ; 

while ( (GetCurrentTime ( ) -start time)< ptime) {} 



void 



initialize_anterior { ) { 



puah_button(3 , 1000) ; 
pause (250) ; 



// Goto Phaco Mode 



push_button(3,1000) ; 
pause (250) ; 



push_button(19, 2050) ; 
pause (250) ; 



// Set Max Phaco to 50 



push button (4, 1000) ,* 
pause (250) ; 



// Goto Vitr Mode 



push_but ton (23,4300); 
pause (250) ; 



// Set Max Asp to 150 



push button (4 , 1000) ; 



// Leave Vitr Mode 



} 



// Procedure to bring up dialog box on command *Run: Begin" 
void CPremierApp : : OnRunAnt ( ) 



CMyDialog2 MsgBox; 
CIntroDialog IntroBox; 
CVitrDialog VitBox; 
GAntMainDialog NoModeBox; 
CIrrAspDialog IrrAspBox; 
CPhacoDialog PhacoBox; 
CMydialog4 ButtonBox; 
CString Reply, Caption; 
DWORD start_time , dif ftime; 
CStringArray WordList; 
int nleft,nright,i,num,diff ; 
int cutrate, aspirations- 



Caption » •Confirm"; 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\be£ant . wav" , 0x0001) ; 
MessageBox (NULL, -Ready to begin ?" # Caption, MB_OK) ; 
CppSndPlaySound ( m c:\\msvc\\bin\\premier\ \befinit.wav", 0x0001) ; 
initial! ze_anterior () ; 

while (NoModeBox entry ! ■"premier end program*) { 

if (NoModeBox .entry-- "premier goto vitrectomy") { 
VitBox . entry- • ■ ; 
push_button(4, 1000) ; 

CppSndPlaySound ( "c :\\msvc\\bin\\premier\\invimode .wav* , 0x0001) ; 



else { 

if (NoModeBox. entry-- "premier goto phaco") { 

PhacoBox . entry- ■ " ; 

push_button(3,1000) ; 

pause (250) ; 
push button (3 , 1000) ; 



} 
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CppSndPlaySound( ,, c:\\msvc\\ban\\pretnier n \inphmode.wav l, , 0x0001, ) ; 

} 

else { 

if (NoModeBox. entry— "premier goto IA*) { 
IrrAspBox . entry- m ■ ; 
push_button(2, 1000) ; 

CppSndPlaySound(ec:\\msvc\\bin\\premier\\iniamode.wav" # 0x0001) ; 
} 

else { 

NoModeBox . ent ry= " " ; 
CppSndPlaySound ( * - 
c : \\msvc\\bin\\premier\\selmode . wav" , 0x0001) ; 

NoModeBox . DoModal ( ) ; 

} 

} 

} 

while (VitBox. entry i=*premier end vitrectomy*) { 
Vi tBox . entry- "" ; 
VitBox . DoModal ( ) ; 

if ( VitBox. ent ryl«*premier end vitrectomy*) { 

if (Vitbox.entry-« m premier set cut rate high") { 
CppSndPlaySound (*c 
\\rasvc\\bin\\premier\\set_cuth. wav", 0x0001) ; 

if (MessageBox (NULL, VitBox . entry, Caption, MB 
OKCANCEL ) — 1D0K) { 

if (VitBox. cut rate- -3 00) { 

CppSndPlaySound CCA \mavc\ \bin\ \premier \ \plswai t . wav" , 0x0 001) ; 

push_button<21,2200) ; 
Vi tBox . cut rate - 6 0 0 ; 

} 

C^pSndPlaySound( n c:\\movc\\bin\\premier\\rcuth.wav" , 0x0001) ; 

} 

} 

if (VitBox. entry— "premier set cutrate low) { 

CppSndPlaySound ( ' c : \\msvc\\bin\\premier\\set_cutl .wav" , 0x0001) ; 
if (MessageBox (NULL, VitBox. entry, Caption, MB_OKCANCEL) — IDOK) { 
if (VitBox. cutrate— 600) { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\plswait . wav" , 0x0001) ; 
push_button(22, 2200) ; 
VitBox . cutrate-300 ; 

} 

CppSndPlaySound ( B c: \\msvc\\bin\\premier\\rcutl .wav" , 0x0001) ; 

> 

if (VitBox. entry-- "premier set aspiration high") { 

CppSndPlaySound ("c:\\insvc\\bin\\premier\\set_asph. wav" , 0x0001) ; 
if (MessageBox (NULL, VitBox. entry, Caption, MB JkcANCEL)— IDOK) { 
if (VitBox. aspiration— 150) { 

CppSndPlaySound ( "c : \\msvc\\bin\ \premier\\pl await .wav" , OxOOOl) ; 
push_button{23,5200) ; 
VitBox. aspiration- 3 00; 

} 
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CppSndPlaySound ( "c : \\msvc\\bin\\premier \\rvasph.wav" , 0x0001) ; 

} 

if {VitBox. entry— "premier set aspiration low") { 

CppSndPlaySound ( m c : \\msvc\\bin\\premier\\eet_aspl .wav" , 0x0001) ; 
if (MessageBox{NULL,VitBox.entry ( Caption ( MB_OKCANCEIi)-«IDOK) { 

if {VitBox. aspiration— 300) { 

CppSndPlaySound ( "c : \ \msvc\\bin\\premier\\pl await .wav ° , 0x0001) ; 
pushjbutton<24,5200) ; 
VitBox. aepiration-150 ; 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\rvaspl .wav" , 0x0001) ; 

} 

if (VitBox, entry=- n premier report aspiration") { 
if (VitBox. aspiration— 300) 

CppSndPlaySound ( fl c: \\msvc\\bin\\premier \\rvasph.wav" , 0x0001) ; 
else 

CppSndPlaySound ("c:\\msvc\\bin\\premier\\rvaspl. wav" , 0x0001) ; 

if (VitBox. entry-- "premier report cut rate") { 
if (VitBox. cutrate««600) 

CppSndPl aySound ( * c : \ \msvc \ \bin\ \premi er \ \ rcuth . wav- , 0x0 0 0 1 ) ; 
else 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\rcutl .wav" , 0x0001) ; 

if ( {VitBox. entry«« w premier goto phaco') | | (VitBox. entry-- "premier 

goto IA»)) { 

NoModeBox . entry=Vi tBox . entry; 

VitBox. entry="preraier end vitrectomy"; 

} 
} 

else { 

push_button(4, 1000) ; 
NoMode. Box. entry-""; 

) 



if (VitBox. entry-- m pb") 

if (ButtonBox,DoModal()) { 

diff time-But tonBox. time_xnsec; 
press (But tonBox button) ,* 
start_time-GetCurrentTime ( ) ; 

while (QetCurrentTimeO -start time_dif f time) {} 
release () ; 

} 

while (PhacoBox. entry!- 'premier end phaco') { 
PhacoBox entry-""; 
PhacoBox DoModal ( ) ; 

if ( PhacoBox . entry ! - * premier end phaco") { 

if (PhacoBox. entry-. "premier set maxphaco high*) { 
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CppSndPlaySound ( *c : \\msvc\\bin\\premier\\smaxphhwi . wav* , 0x0001) ; 

if (MeasageBox 
(NOLL, PhacoBox . entry, Caption , MB_OKCANCEL) --IDOK) { 

if ( PhacoBox. roaxphaco- -50) { 

CppSndPlaySound ( n c : \\rasvc\\bin\\premier\\plswait .wav* , 0x0001) ; 

push button (19,2200): 
PhacoBox . maxphaco*100 ; 

} 

else 

CppSndPlaySound ( *c : \\msvc\\bin\\premier\\rmxphhi .wav" , 0x0001) ; 
} 

.} 

if ( PhacoBox. entry«= "premier set maxphaco low *) { 

CppSndPlaySound ( "c: \\msvc\\bin\\premier \\smaxphlo.wav" ,OxO00l) ; 

if (MeasageBox (NULL, PhacoBox. entry, Caption, MB_OKCANCEL) --ID0K) { 
if (PhacoBox maxphaco**100) { 
CppSndPlaySound ( " c : 
\\msvc\\bin\\premier\\plswait .wav* , 0x0001) ; 
push-button (20 , 2200) ; 

PhacoBox maxphaco*50; 

} 

CppSndPl ay Sound 
( *c : \\msvc\\bin\\premier\\rmxphlo . wav* , 0x0001) ; 

) 

} 

if (PhacoBox. entry** "premier set minphaco high") { 

CppSndPlaySound ( m c : \\msvc\\bin\\premier\\sminphhi . wav* , 0x0001 ) ; 
if (MeasageBox (NULL, PhacoBox. entry, Caption, MB_OKCANCEL) »»IDOK) { 
if ( PhacoBox. minphaco«»5) { 

CppSndPlaySound ( *c: \\msvc\\bin\\premier\ \plswait.wav* , 0X0001) ; 
push_button (17, 1450); 
PhacoBox . minphaco* 3 0 ; 

} 

C^pSndPlaySoimd( m c:\\insvc\\bin\\premier\\rmnphhi.wav* , 0x0001) ; 

} 

} 

if (PhacoBox. entry** "premier set minphaco low*) { 

CppSndPlaySound ( B c:\\msvc\\bin\\premier\\sminphlo.wav" , 0x0001) ; 
if (MeasageBox (NULL , PhacoBox . entry, Caption, MB_OKCANCEL) -»IDOK) { 
if ( PhacoBox . minphaco**3 0 ) { 

CppSndPlaySound ( m c : \\msvc\\bin\\premier\\plBwait.wav" , 0x0001) ; 
push_button (18 , 1450) ; 
PhacoBox . minphaco* 5 ; 

} 

CppSndPlaySound ("c :\\msvc\\bin\\prender\\rmnphlo.wav* , 0x0001) ; 

} 

} 

if (PhacoBox. entry** "premier set aspiration low*) { 

CppSndPlaySound ( n c:\\msvc\\bin\\premier\\eet_aspl.wav n , 0x0001) ; 
if (MeasageBox (NULL, PhacoBox . entry, Caption , MB_OKCANCEL) =«IDOK) { 
if (PhacoBox. fixedasp»*60) { 
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CppSndPlaySound(*c:\\raavc\\bin\\premier\\plflwait .vrav" , 0x0001) ; 
pushjautton (24,1650); 
PhacoBox. f ixedasp-30; . 

^pSndPlaySound("c:\\msvc\\bin\\premier\\raoplo.wav° ,0x0001) ; 

} 

} 

if (PhacoBox. entry— *premier aet aspiration high") { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier \\set_asph.wav* , 0x0001 ) ; 

if (MeasageBox(NOLL r PhacoBox # entry,Caption,MB_OKCANCEL)-=II>OK) { 
if (PhacoBox. fixedasp— 30) } 

CppSndPlaySound ( "c: \\msvc\\bin\\premier\\plswait . wav* , 0x0001) ; 

pushjbutton (23 , 1650 ) ; 
PhacoBox. fixedasp- 60 ; 

} 

CppSndPlaySound( m c:\\msvc\\bin\\premier\\raaphi.wav* # 0x0001) ; 

} 

} 

if (PhacoBox. entry-- "premier set pulserate low*) { 

CppSndPlaySoiind( m c:\\mBvc\\bin\\premier\\apulselo.wav n ,0x0001) ; 
if (MeeaageBox (NULL , PhacoBox . entry , Caption , MB_OKCANCBL ) =» IDOK) { 
if (PhacoBox. pulserate-- 0) { 

CppSndPlaySound < w c: \\msvc\\bin\\premier\\plswait .wav* , 0x0001) ; 
push_button(21, 1300) ; 
PhacoBox . pulse rate -4 ; 

> 

else { 

if (PhacoBox. pulserate— 8) { 

CppSndPlaySound ("c: \\msvc\\bin\\premier\\pl await .wav" , 0x0001) ; 

puah_button(22,1300) ; 
PhacoBox. pulserate -4 ; 

} 

} 

CppSndPlaySound ( *c: \\tasvc\\bin\\premier\\plswait .wav" , 0x0001) ; 

^ } 

if ( PhacoBox. entry— •premier set pulserate high") { 

CfcpSnc^laySound( m c:\\niBvc\^^ ; 
if (MessageBox (NULL , PhacoBox . entry, Caption, MB_OKCANCEL) =-IDOK) { 
if ( PhacoBox. pulserate— 0) { 

CppSndPlaySound ( w c\\msvc\\bin\\premier\\plswait .wav* , 0x0001) ; 
push-button (21 , 1900) ; 
PhacoBox . pulserate- 6 ; 

} 

else { 

if (PhacoBox. pulserate— 4) { 

CppSndPlaySound ( m c:\\msvc\\bin\ \premierWplswait.wav , 0x0001) ; 

push_button(21, 1300) ; 
PhacoBox . pulserate-8 ; 
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} 

} 

CppSndPlaySound ( n c: \\msvc\\bin\\premier\\rpulBhi .wav n , 0x0 001) ; 

} 

} 

if ( PhacoBox. en try—" premier set pulserate off") { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\spulseze . wav° , 0x0001) ; 
if (Me b sageBox ( NULL , PhacoBox . ent ry , Capt i on , MB_OKCANCEL ) = «= IDOK ) { 
if (PhacoBox. pulserate— 8) { 

CppSndPlaySound ( w c : \\rasvc\\bin\\premier\\plswait .wav B , 0x0001) ; 

push_button(22,1900) ; 
PhacoBox . pulaerate-0 ; 

} 

else { 

if (PhacoBox. pulaerate--4 ) { 

CppSndPlaySound ( *c : XXmsvcNXbinXXpremierXXplswaitwav' 1 , 0x0001) ; 

push_button(22, 1300) ; 
PhacoBox . pulse r at e-0 ; 

} 

} 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\rpulsze . wav" , 0x0001) ; 

} 

} 

if ( PhacoBox. entry, premier report pulse rate 1 *) { 
if (PhacoBox. pulserate— 8) 

CppSndPlaySound ( "c : \\msvc\ \binWpremierWrpulslo.wav* , 0x0001) ; 
else { 

if (PhacoBox puleerate«4) 

CppSndPlaySound ( m c : \\rasvc\\bin\\premier\\rpulelo. wav" , 0x0001) ; 
else 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\rpulsze . wav" , 0x0001) ; 
} 

} 

if (PhacoBox. entry-- "premier report aspiration") { 
if (PhacoBox. fixedasp—60) 

CppSndPlaySound (**c : \\msvc\\bin\\premier\\rasphi .wav" , 0x0001) ; 
else 

CppSndPlayS ound { ■ c : \ \msvc \ \bin\ \pr emier \ \ rasplo . wav* f 0x0 0 0 1 ) ; 

} 

if ( PhacoBox . entry-* "premier report max phaco" ) { 
if ( PhacoBox. maxphaco— 100) 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\rmxphhi. wav" , 0x0001) ; 
else 

CppSndPlaySound ("c : \\mBvc\\bin\\premier\\rmxphlo . wav" , 0x0001) ; 

} 

if (PhacoBox. ent ry»» "premier report min phaco") { 

if ( PhacoBox . minphaco— 3 0 ) 
CppSndPlaySound ( "c . \\msvc\\bin\\premier\\rranphhi . wav" , 0x0001) ; 

else CppSndPlaySound ( "c: Wmvc \\binWpremierWminphlo.wav , 0x0001) ; 
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if ( (PhacoBox. entry« "premier goto vitrectomy" ) |1 XPh^coBox. 
NoModeBox . entry=PhacoBox . entry ; 
PhacoBox. entry = "premier end phaco" ; 

} 

} 

else { 

push_but t on (3,1000) ; 
NoModeBox . entry- n " ; 

} 

} 

while (IrrAepBox entry! = "premier end IA") { 
IrrAspBox. en try="" ; 
IrrAspBox DoModal ( ) ; 

if (IrrAspBox. entry— "premier end IA" ) { 
push-button (2,1000) ; 
pause (250) ; 
push_button (2,1000) ; 
NoModeBox . entry- " * ; 

} 

if { (IrrAspBox. entry— "premier goto 
phaco") | | (IrrAspBox. entry™ "premier goto vitrectomy*) ) { 

NoModeBox . ent ry • I r r AspBox . entry; 
IrrAspBox. entry, "premier end IA"; 

} 

} 

} 

push_button(14,1000) ; 

} 

void initialize jposterior () { 

/♦push-button (1, 1000) ; //Goto Vitr Mode 

pause (250) ; 



push_button(23,4300) ; 


II 


Set Max Asp to 


150 


pause (250) ; 








push-button (6, 1000) ; 


II 


Turn on I0P 




pause (250) ; 








push_button(15,3700) ; 


II 


Set IOP to 40 




pause (250) ; 








push_button(6, 1000) ; 


II 


Turn off IOP 




pause (250); */ 








puah_button(2, 1000) ; 


II 


Goto Frag Mode 




pause (250) ; 








/*push_button(19,1200) ; 


II 


Set Frag Power 


to 8 


pause (250) ; */ 








push_button (24,2200); 


II 


Set Max Asp to 


150 



pause (250) ; 

puehJbuttonO , 1000) ; // Goto Scissors : Variable Rate 

pause (250) ; 

push button (3, 1000) ; 

pause (2S0) ; 

push button(21,1900) ; // Set cut rate to 120 

pause (250) ; 

push button (3, 1000 ) ; // Leave Scissors 

pause (250) ; 

push button (3, 1000) ; 
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pause (250) ; 
/♦ 

push button(4, 1000) ; 
pause (250) ; 
push button (19, 2850) ; 
pause (250); */ 



void CPremierApp : : OnRunPoet ( ) 

{ 

CFragmentDialog PragBox; 
CPostVitrDialog VitBox; 
CScissorDialog SBox; 
CPostMainDialog NoModeBox ; 
CMydialog4 ButtonBox; 
CString Caption; 
DWORD start_time,difftime; 
int bip; 

Caption - "Confirm" ; 
CppSndPlaySound ( *c : \\msvc\\bin\\premier\\be£post . wav n , 0x0001) ; 
MessageBox (NULL, "Ready to begin ?" , Caption ,MB_OK) ; 
CppSndPlaySound ( *c : \ \mflvc\\bin\\premier\\bef init . wav" , 0x0001) ; 
initialize jposterior () ; 
bip = 16; 

while (NoModeBox . entry 1 -premier end program") { 

if (NoModeBox . entry-= "premier goto vitrectomy*) { 
Vi tBox. entry-* • ; 

push_button( 1,1000) ; // Vitr button 

pause (250) ; 

puah_button(4 ,1000) ; // Turn on Bipolar 



CppSndPlaySound (*c:\\msvc\\bin\ \premierWinvimode.wav* , 0x0001) ; 

} 

else{ 

if (NoModeBox. ent ry»a "premier goto fragmentation") { 
PragBox . entry- " ■ ; 
push_button(2,1000) ; 

CppSndPlaySound ( *c: \\msvc\\bin\ \premier\\infrmode.wav" , 0x0001) ; 

} 

else { 

if (NoModeBox. entry-* "premier goto scissors") { 
SBox . entry- " " ; 
push button (1, 1000) ; 
pause (250) ; 
push_button(3, 1000) ; 
pause (250) ; 

push_button(4,1000) ; // Turn on Bipolar 



CppSndPlaySound ( m c:\\msvc\\bin\\premier\\inscmode.wave"0x0001) ; 

} - 
else{ 

NoModeBox . entry- " * ; 



// Turn on Bipolar - 
// Set Bipolar to 16 
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CppSndPlaySound ("c: \\msvc\\bin\\premier\\8elmode . wav" , 0x0001) ; 
NoModeBox . DoModal { ) ; 

} 

} 

while (VitBox. entry!- "premier end vitrectomy") { 
VitBox. entry-""; 
Vi tBox . bipolar«bip ; 
VitBox. DoModal () ; 

if (VitBox entry I = "premier end vitrectomy*) { 

if (VitBox. entry— "premier set cutrate high*) { 

CppSndPlaySound ("c : \\mavc\\bin\\premier\\ae t_cuth.wav" ,0x0001) ; 

if (MessageBox(NUIiL,VitBcoc.enti^,Caption # MB_OKC»NCBL)=-=ir>OK) { 
if (VitBox. cutrate— 300) { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\pl await . wavw, 0x0001 ) ; 
push_button(21,2200) ; 
VitBox . cut rate -600 ; 

} 

CppSndTlaySound("c:\\mavc\\bin\\premier\\rcuth.wav" ,0x0001) ; 
} 

if ( Vi tBox . ent ry- « M premier set cutrate low*) { 

CppSndPlaySound ( n c : \\msvc\\bin\\premier\\set_cutl . wav" , 0x0001) ; 
if {Me ss age Box (MULL # VitBox . entry , Caption , MB OKCANCEL) «IDOK) { 
if (VitBox. cutrate— 600) { 

CppSndPlaySound (" c : \\movc\\bin\\premier\\plswait . wav" , 0x0001) ; 
pueh_button (22 , 2200) ; 
VitBox. cutrate-300; 

} 

CppSndPlaySound("c\\mBvc\\bin\\premier\\rcutl.wav, 0x0001) ; 

} 

if (VitBox. entry** "premier set aspiration high") { 

CppSndPlaySound ("c: \\msvc\\bin\ \premier\ \set_asph.wav" f 0x0001) ; 
if (MeseageBox (NULL , VitBox . entry, Caption , MB OKCANCEL) =«IDOK) { 
if (VitBox aspiration— 150) { 

CppSndPlaySound ( ■ c : \\msvc\\bin\\premier\\plswait . wav" , OxOOOl ) ; 
push_button(23 , 5200) ; 
VitBox . aspiration«3 00 ; 

} 

CppSndPlaySound("c:\\msvc\\bin\\premier\\rvasph. wav" ,0x0001) ; 
} 

if (VitBox. entry-- "premier set aspiration low") { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\set_aspl . wav" , 0x0001) ? 
if (MessageBox (NULL, VitBox. entry, Caption, MB_OKCANCEL) — IDOK) { 
if (VitBox. aspiration— 300) { 



CppSndPlaySound ( m c\\msvc\\bin\\premier\\plswait .wav" , 0x0001) ; 
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pushbutton (24, 5200) ; 
VitBox . aspiration" 150 ; 

} 

CppSndPlaySound( m c :\\mavc\\bin\\premier\\rvaspl . wav" , 0x0001) ; 
} 

} 

if (VitBox. entry-- "premier set bipolar low*) { 

CppS^l6^1aySolmd( B c:\\msvc\\bin\\pre^lier\\8etbiplo.wav ,, ,0x0001) ,- 
if (MessageBox (NULL, VitBox . entry, Caption , MB_0KCANCEL) ==IDOK) { 
if <bip«-22) { 

<^pSndPlaySound("c:\\msvc\\bin\ \premierWplswait.wav" , 0x0001) ; 
push-button (20, 1150) ; 
bip-16; 

} 

CppSndPlaySound("c\\Tnsvc\\bin\\premier\\repbiplo.wav l, , 0x0001) ; 
} 

} 

if (VitBox. entry-- "premier set bipolar high*) { 

CppSndPlaySound(*c:\\msvc\\bin\\*premier\\8etbiphi. wav* ,0x0001) ; 
if (MessageBox (NULL , VitBox . entry , Caption , MB_OKCANCEL) — XDOK) { 
if (bip~16) { 

CppSndPlaySound(*c:\\msvc\\bin\ \premierWplswait.wav* , 0x0001) ; 
push_button(19,1150) ; 
bip-22; 

) 

CppSndPlaySoundCc: \\nisvc\\bin\\premier \\repbiphi.wav" , 0x0001) ; 
} 

} 

if (VitBox. entry-- "premier gas on*) { 

Cpp6ndPlaySound("c:\\msvc\\bin\ \premierWsetgason.wav* ,0x0001) ; 
if (MessageBox (NULL, VitBox. entry, Caption, MBJ3KCANCEL) «ID0K) ( 
if (VitBox. iopstatus-*"OFF"} { 
push_button(6, 1000) ; 
VitBox. iopstatus- "ON" ; 

} 

CppSndPlay8ound("c:\\msvc\\bin\ \premierWrepgason.wav" , 0x0001) ; 
} 

} 

if ( Vi t Box . entry- - " premie r gas off") { 

CppSndPlaySoundCc: \\mavc\\bin\\premier\\setgaaof .wav" ,0x0001) ; 
if (MessageBox (NOLL, VitBox. entry, Caption, MB_OKCANCEL) o*ID0K) { 
if (VitBox. iopstatuB« n 0N") { 
push_button(6,1000) ; 
VitBox. iopstatus«"OFF" ; 

} 

Cpr^nd^laySoimd("c:\\msvc\\bin\\premier\\repgasof .wav" ,0x0001) ; 
} 

} 

if (VitBox. entry— "premier report aspiration") { 
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if {VitBox. aspiration— 300) 

CppSndP 1 ay Sound ( • c : \\msvc\\bin\\premier \\rvasph.wav" , OxOOOl) ; 
else 

CppSndPlaySound* "c : \\msvc\\bin\\premier\\rvaspl . waV , 0x0001) ; 
} 

if ( VitBox . entry-- "premier report gas") { 
if (VitBox. iopstatus— "ON") 

C^pSndPlaySound{ ,, c:\\mflvc\\bin\\premier\\repgaBon.wav" , 0x0001) ; 
else 

CppSndPlaySound ( °c : \\msvc\\bin\\premier\\repgasof .wav" , 0x0001) ; 
} 

if (VitBox .entry=« "premier report bipolar") { 
if (bip— 22) 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\repbiphi . wav" , 0x0001) ; 
else 

CppSndPlaySound ( "c : \\msvc\ \binWpremierWrepbiplo.wav" , 0x0001) ; 

if (VitBox. entry-- -premier report cut rate") { 
if (VitBox . cut rate— 6 00 ) 

CppSndPlaySound ( M c: \\msvc\\bin\ \premierWrcuth.wav" , 0x0001) ; 
else 

CppSndPlaySound("c:\\msvc\\bin\\preraier\\rcutl.wav" ( QxO001) ; 
} 

if ( (VitBox. entry— "premier goto 
fragmentation") | | (VitBox. entry— "premier goto scissors")) { 
NoModeBox . entry= VitBox . entry; 
VitBox. en try- "premier end vitrectomy"; 
if (VitBox. iopstatus— "ON" ) { 
VitBox. iopstatus- "OFF" ; 
push_button(6, 1000) ; 

> 

pause (250) ; 

push-button (4, 1000) ; // Turn off Bipolar 

} 

if (VitBox. entry— "pb") 

if (ButtonBox.DoModalO ) { 

diff time-But tonBox . time_msec ; 
press (ButtonBox. button) ; 
start_time-GetCurrentTime ( ) ; 

while" (GetCurrentTime ( ) -start_time<dif f time) { } 
release 0 ; 

} 

} 

else { 

if (VitBox. iopstatus— "ON") { 
VitBox. iopstatus-'OFF" ; 
push_button(6,1000) ; 

} 

push_button(l, 1000) ; 
pause (250); 

push_button<4,1000); § // Turn off Bipolar 

NoModeBox . entry* " ° ; 
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} 

while (FragBox. entry!* "premier end fragmentation") { 
FragBox . entry- " " ,• 
FragBox . bipolar «bip; 
FragBox . DoModal ( ) ; 

if (FlagBox. entry— "premier eet bipolar low:) { 

CppSndPlaySound( "c: \\msvc\\bin\\premier\\Betbipol .wav" , 0x0001) ; 

if (MessageBox (HULL, FragBox. entry, Caption # MB_OKCANCEL) o-IDOK) { 
if (bip— 22) { 

CppSndPlaySound( tt c:\\msvc\\bin\\premier\\plBwait.wav B ,0x0001) ; 
pushbutton (18 , 1450) ; 
bip«16; 

} 

CppSndPlaySound < n c: \\msvc\\bin\\premier \\repbiplo.wav" , 0x0001) ; 
) 

if (FragBox. entry-- "premier set bipolar high") ( 

CppSndPlaySound( n c: \\msvc\\bin\\premier\\setbiphi .wav" , OxOOOl) ; 
if (MessageBox (NULL , FragBox . entry. Caption , MB_OKCANCEL ) »=ID0K) { 
if <bip»«16) { 

CppSndPlaySound( "c: \\msvc\\bin\\premier\\plBwait .wav" , 0x0001) ; 
puah_button(17,1450) ; 
bip- 2 2 ; 

} 

CppSndPlaySound ("c: \\msvc\\bin\\premier\\repbiphi .wav" , 0x0001) ; 
) 

} 

if (FragBox. entry-- "premier set power high") { 

CppSndPlaySound{ H c: \\msvc\\bin\\premier\\6etpowhi. wav" ,0x0001) ; 
if (MeasageBox (NULL, FragBox . entry. Caption, MB_0KCANCEL) — IDOK) ( 
if (FragBox. fragpower«5) { 

CppSndPlaySound ( °c : \\mavc\\bin\\premier\\plawait . wav" , 0x0001) ; 
push_button(19, 1150) ; 
FragBox . f ragpower-20 ; 

} 

CppSndPlaySound (°c: \\mavc\\bin\\premier\\reppowhi .wav" ,0x0001) ; 
} 

} 

if (FragBox. entry-- "premier see power low") { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\setpowlo . wav" , OxOOOl) ; 
if (MessageBox (NULL, FragBox. entry, Caption, MB_OKCANCEL) ~ IDOK) { 
if (FragBox. fragpower— 20) { 

CppSndPlaySound ( " c : \\msvc\\bin\\premier\\plswait . wav" # 0x0001 ) ; 
push-button (20, 1150) ; 
FragBox. fragpower- 5; 
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} 

CppSndPlaySoxind("c:\\mflvc\\bin\\premier\\reppowlo.wav B ,0x0001) ; 
} 

) 

if (FragBox. entry— "premier set aspiration high") { 

CppSndPlaySound ( °c : \\msvc\\bin\\premier\\8et_asph.wav n , 0x0001) ; 
if (MeseageBox (NULL, PragBox. entry, Capt ion , MB_OKCANCEL ) »=ID0K) { 
if (FragBox. aspiration- -150) { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\plBwait . wav" , 0x0001) ; 
push-button (23 , 5200) ; 
FragBox . aspirations 00 ; 

} 

CppSndPlaySound ( "c : \\msvc\\bin\ \premierWrfasphi.wav" ,0x0001) ; 

} 

} 

if (FragBox. entry== "premier set aspiration low") { 

CppSndPlaySound ( n c : \\msvc\\bin\\pretnier\\set_aspl . wav" , 0x0001) ,- 
if (MessageBox(NULL, FragBox. entry, Caption, MB_OKCWCEL) — IDOK) { 
if (FragBox. aspiration— 300) { 

CppSndPlaySound("c:\\msvc\\bin\\premier\\plswait .wav" ,0x0001) ; 
push-button (24,5200); 
FragBox. aspi rational 50 ; 

} 

CppSndPlaySound ("c:\\msvc\\bin\\premier\\rtaBplo. wav" ,0x0001) ; 

^ } 

if (FragBox. entry— "premier set pulse rate high") { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\spulseon.wav n , 0X0001) ; 
if (MessageBox (NULL, FragBox. entry, Caption, MB-OKCANCEL) —IDOK) ^ { 
if (FragBox. pulserate— 0) { 

CppSndPlaySound ( "c\\msvc\\bin\\premier\\plswait .wav", 0x0001) ; 
push_button (21, 1500) ; 
FragBox . pulserate- 5 ; 

CppSndPlaySound ( "c: \\msvc\\bin\ \preraierWrepplson.wav" , 0x0001) ; 
) 

> 

if {FragBox. entry— "premier set pulse rate low 0 ) { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\spulseof .wav" , 0x0001) ; 
if (MessageBox (NULL, FragBox . entry , Capt ion, MB-OKCANCEL) —IDOK) { 
if ( FragBox. pulserate— 5) { 

CppSndPlaySound ("c\\msvc\\bin\\premier\\plswait .wav", 0x0001) ; 
push_button (22, 1500) ; 
FragBox . pulaerate-O ; 

> 

CppSndPlaySound ( "c :\\msvc\\bin\\premier\\repplsof .wav" , 0x0001) ; 

} 

> 

if (PragBox. entry— "premier report aspiration") { 
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i f ( FragBox . aepi rat ion* -300) 

CppSndPlaySound ("c: \\msvc\\bin\\premier\\rf asphi . wav" , 0x0001) ; 
else 

CppSndPlaySound ( "c : \\msvc\ \bin\\premier\\rfasplo.wav" , 0x0001) ; 
} 

if ( FragBox . ent ry- « " premi e r report pulse rate") { 
if ( FragBox . pulserate--5 ) 

CppSndPlaySound ("c: \\mevc\ \binWpremierWrepplson.wav" , 0x0001) ; 
else 

CppSndPlaySound ( " c : \\msvc\\bin\\premier\\repplsof .wav" , 0x0001) ? 

} 

if (FragBox. entry-* "premier report power") { 
if ( FragBox . f r agpower - -20) 

CppSndPlaySound ( "c : \\mevc\\bin\\premier\\reppowhi .wav" , 0x0001) ; 
else 

CppSndPlaySound ("c: \\rasvc\\bin\\premier\\reppowlo . wav" , 0x0001 ) ; 

) 

if (FragBox. entry-- "premier report bipolar") ( 
if (bip— 22) 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\repbiphi . wav" , 0x0001 ) ; 
else 

CppSndPlaySound("c:\\msvc\\bin\\premier\\repbiplo.ii#av" , 0x0001) ; 
} 

if (FragBox. entry— "premier end fragmentation") ( 
push-button (2, 1000) ; 
NoModeBox . entry- n " ; 

} 

if ( (FragBox. entry— "premier goto 
vitrectomy") | | (FragBox. entry— "premier goto scissors")) { 
NoModeBox . ent ry « FragBox . entry; 
FragBox. entry- "premier end fragmentation"; 

} 

} 

while (SBox. entry 1 -"premier end scissors") { 
SBox. entry-""; 
SBox . bipolar-bip ; 
SBox.DbModalO ; 

if (SBox. entry— "premier set cutrate low") { 

CppSndPlaySound (c : \\mavc\\bin\\premier\\set_cutl . wav" , 0x0001) ; 
if (MeseageBox (NULL, SBox. entry , Caption, MB_OKCANCBL) — IDOK) { 
if (SBox. cutrate— 200) { 

CppSndPlaySound ("c:\\msvc\\bin\ \preraierWplswait.wav", 0x0001) ; 
push_button (22 , 1900) ; 
SBox . cutrate-12 0 ; 

} 

CppSndPlaySound(*c:\\insvc\ \binWpreraierWrseutl.wav" ,0x0001) ; 
) 

) 

if (SBox. entry— "premier set cutrate high") { 
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CppSndPlaySound { M c : \\mflvc\\bin\\premier\ \set_cuth.wav" , 0x0001) ; 

if (Me a sage Box (NULL, SBox . entry , Caption , MB_OKCANCEL) -=IDOK) { 
if (SBox. cut rate- =120) { 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\plswait .wav" , 0x0001) ; 
push_button(21,1900) ; 
SBox. cut rate o2 00 ; 

CppSndPlaySound("c:\\mavc\\bin\ \premierWr8CUth.wav". 0x0001) ; 
} 

} 

if (SBox.entry== B premier set bipolar low") { 

CppSndPlaySound ( n c : \\mBvc\\bin\\premier\\setbiplo . wav" , 0x0001) ; 

if (MessageBox(NULL, SBox. entry, Caption, MBJDKCANCEL) --ID0K) ( 
if (bip==22) { 

CppSndPlaySound ( w c : \\mBvc\\bin\\premier\\plBwait .wav" , 0x0001) ; 
push_button(20 ( 1150) ; 
bip-16; 

} 

C*pSn^^laySound("c:\\rasvc\\bin\\p^eraier\\rephiplo.wav ,, , 0x0001) ; 
} 

} 

if (SBox.entry« n premier set bipolar high") { 

CppSndPlaySound ( B c : \\msvc\\bin\\premier\\Betbiphi . wav" , 0x0001) ; 

if (MessageBox (NULL, SBox. entry, Caption, MB_OKCANCEL) --IDOK) ( 
if (bip==16) { . 

CppSndPlaySound ( "c : \\msvc\\bin\\premier\\plBwait .wav" , 0x0001) ; 
push_button (19,1150); 
bip-22 ; 

} 

CppSn6^1aySound("c\\msvc\\bin\\preraier\\repbiphi.wav a , 0x0001) ; 
} 

) 

if (SBox. entry-- "premier report bipolar") ( 
if (bip«-22) 

CppSndPlaySound ( "c: \\mflvc\\bin\\premier\\repbiphi .wav" , 0x0001) ; 
else 

CppSndPlaySound ( "c: \\msvc\\bin\ \premierWrepbiplo.wav" , 0x0001) ; 
} 

if (SBox. entry-- "premier report cut rate") { 
if (SBox. cutrate— 200) 

CppSndPlaySound ( B c: \\msvc\\bin\ \premierWrBCUth.wav 0 , 0x0001) ; 
else 

CppSndPlaySound ( "c: \\msvc\\bin\\premier\\rBCUtl .wav" , 0x0001) ; 
} 
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if ( SBox. entry»- "premier end scissors") { 
push_button(3, X000) ; 
pause (250) ; 
push_button (3 , 1000) ; 
pause (250) ; 

push_button(4,1000) ; // Turn off Bipolar 

NoModeBox . entry » " n ; 

} 

if ( (SBox. entry— "premier goto vitrectomy 11 ) | | (SBox. en try premier 
goto fragmentation 0 )) ( 

NoModeBox . entry*SBox . entry; 

SBox. entry= " premier end scissors"; 

pushjbutton(4,1000) ; // Turn off Bipolar 

) 

} 

} 

push _but ton (14,1000); 

) 

void CPremierApp: :OnUtilButtonPress () 

{ 

CButtonDialog ButtonBox ; 
DWORD start_time, difftime; 

while (ButtonBox. DoModal () «~IDOK) 
{ 

difftime -ButtonBox . ptiroe ; 

press (ButtonBox. button) ; 

s tart_time«Get Current Time ( ) ; 

while (GetCurrentTime ( ) -start_tirae<dif f time) { } 
release () ; 

} 
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What Is Claimed Is 

l. A voice controlled medical care system comprising: 

a medical care device to be controlled in accordance 
with commands spoken by an operator, said spoken commands 
being selected from the group consisting of one of a number 
of different command words, a command phrase comprising a 
plurality of said command words, and a mixed phrase 
comprising at least one of said command words and at least 

one non- command word; 

a microphone for transducing said spoken commands and 
generating corresponding audio output signals; and 

a processor comprising a first port connected to said 
microphone for receiving said audio output signals, said 
processor being programmable to substantially continuously 
monitor said first port for said audio output signals, to 
process said audio output signals to identify said command 
words therein, and to generate corresponding control 
signals for transmission to said medical care device. 

2. A voice controlled medical care system as claimed in 
claim 1, wherein said processor comprises at least one port 
selected from the group consisting of a serial port and a 
parallel port, and said medical care device is connected to 
said processor via said port to receive said control 
signals . 

3. A voice controlled medical care system as claimed in 
claim 1, wherein said processor is operable to generate 
said control signals in a signal type selected from the 
group consisting of an electrical signal, an infrared 
signal, an ultrasonic signal, a radio frequency signal, and 
an electromagnetic signal. 
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4. A voice controlled medical care system as claimed in 
claim 1, wherein said medical care device comprises at 
least one controllable device selected from the group 
consisting of a variable input device and a variable output 
device, and further comprising an interface circuit 
connected to said processor and said medical care device 
for operating said controllable device in accordance with 
said control signals . 

5. A voice controlled medical care system as claimed in 
claim 4, wherein at least one of said processor and said 
interface circuit is operable to generate said control 
signals in a signal type selected from the group consisting 
of an electrical signal, an infrared signal, an ultrasonic 
signal, a radio frequency signal, and an electromagnetic 
signal. 

6. A voice controlled medical care system as claimed in 
claim 1, wherein said spoken commands each comprise 
identification of said medical care device followed by a 
function of said medical care device that is being 
requested by said operator. 

7. A voice controlled medical care system as claimed in 
claim 1, wherein said medical care device is an active 
surgical instrument, said processor being programmable to 
generate said control signals to control said surgical 
instrument during a surgical procedure. 

8. A voice controlled medical care system as claimed in 
claim l, wherein said medical care device is selected from 
the group consisting of a laser, an environmental control 
system, a surgical tool, an imaging device, a microscope, 
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patient prosthetic device, a patient mobilization device, 
and a patient monitoring device. 

9. A voice controlled medical care system comprising: 

a medical care device to be controlled in accordance 
with commands spoken by an operator, said spoken commands 
comprising at least one of a number of different command 
words, said medical care device having a plurality of 
controllable devices selected from the group consisting of 
a variable input device and a variable output device and 
being configured to operate in a plurality of functional 
modes by controlling selected ones of said controllable 
devices ; 

a microphone for transducing • said spoken commands and 
generating corresponding audio output signals; and 

a processor connected to said microphone for receiving 
said audio output signals, said processor being 
programmable to process said audio output signals to 
identify said command words therein, and to generate 
corresponding control signals for transmission to said 
medical care device, said control signals comprising data 
to configure said medical care device to perform an 
operation selected from the group consisting of changing 
from one to another one of said plurality of modes, and 
changing the setting of at least one of said plurality of 
controllable devices, as requested by said operator in said 
spoken commands . 

10. A voice controlled medical care system as claimed in 
claim 9, wherein said processor is programmed to change 
settings of selected ones of said plurality of controllable 
devices and to restrict said operator from changing 
settings on other ones of said plurality of controllable 
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devices, depending on which of a particular one of said 
plurality of modes has been selected. 

11. A voice controlled medical care system as claimed in 
claim 10, further comprising at least one output device 
selected from the group consisting of a display device and 
a speaker, said processor being programmable to operate 
said at least one output device to indicate when said 
operator is restricted from changing settings on different 
ones of said plurality of controllable devices. 

12. A voice controlled medical care system as claimed in 
claim 9 , wherein said processor is programmable to increase 
and decrease the settings of said plurality of controllable 
devices in increments. 

13 . A voice controlled medical care system as claimed in 
claim 12, wherein a characteristic of said control signals 
selected from the group consisting of duration, magnitude 
and number of said control signals corresponds to the 
amount the settings of said plurality of controllable 
devices are incremented and decremented. 

14 . A voice controlled medical care system as claimed in 
claim 12, wherein at least one of said plurality of 
controllable devices is nonlinear, said processor having 
stored data relating a characteristic of said control 
signals selected from the group consisting of duration, 
magnitude and number of said control signals to different 
settings of said nonlinear controllable device. 

15. A voice controlled medical care system as claimed in 
claim 9, wherein said processor is programmable to 
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continuously increase and decrease the settings of said 
plurality of controllable devices. 

16. A voice controlled medical care system as claimed in 
claim IS, wherein a characteristic of said control signals 
selected from the group consisting of duration, magnitude 
and number of said control signals corresponds to the 
amount the settings of said plurality of controllable 
devices are incremented and decremented. 

17. A voice controlled medical care system as claimed in 
claim 15, wherein at least one of said plurality of 
controllable devices is nonlinear, said processor having 
stored data relating a characteristic of said control 
signals selected from the group consisting of duration, 
magnitude, and number of said control signals to different 
settings of said nonlinear controllable device. 

18. A voice controlled medical care system as claimed in 
claim 9. wherein said processor is programmable to change 
the settings of said plurality of controllable, devices from 
a current value to a value specified in said command words. 

19. A voice controlled medical care system comprising: 

a medical care device to be controlled in accordance 
with commands spoken by an operator, said spoken commands 
comprising at least one of a number of different command 
words, said medical care device having a plurality of 
controllable devices selected from the group consisting of 
a variable input device and a variable output device; 

a microphone for transducing said spoken commands and 
generating corresponding audio output signals; 

a processor connected to said microphone for receiving 
said audio output signals, said processor being 
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programmable to process said audio output signals to 
identify said command words therein, and to generate 
corresponding control signals for transmission to said 
medical care device, said control signals comprising data 
to change the settings of said plurality of controllable 
devices as requested by said operator in said spoken 
commands ; and 

a speaker connected to said processor; 

wherein said spoken commands cotqprise a status query 
relating to a selected one of said plurality of 
controllable devices, said processor being programmable to 
identify said status query and to provide status data 
relating to said selected controllable device to said 
operator via said speaker. 

20. A voice controlled medical care system as claimed in 
claim 19, wherein said processor generates messages 
comprising said status data using a method selected from 
the group consisting of playing pre-recorded messages, and 
synthesizing voice messages using synthesized speech 
program code. 

21. A voice controlled medical care system comprising: 

a medical care device to be controlled in accordance 
with commands spoken by an operator, said spoken commands 
comprising at least one of a number of different command 
words, said medical care device having a plurality of 
controllable devices selected from the group consisting of 
a variable input device and a variable output device; 

a microphone for transducing said spoken commands and 
generating corresponding audio output signals; 

a processor connected to said microphone for receiving 
said audio output signals, said processor being 
programmable to process said audio output signals to 
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identify said command words therein, and to generate 
corresponding control signals for transmission to said 
medical care device, said control signals comprising data 
to change the settings of said plurality of controllable 
devices as requested by said operator in said spoken 

commands ; and 

a speaker connected to said processor; 

wherein said processor is programmable to provide a 
confirmation request to change the settings of said 
plurality of controllable devices as requested by said 
operator in said spoken commands to said operator via said 
speaker, and to suspend transmission of said corresponding 
control signals to said medical care device until said 
operator provides an acknowledgement command signal via 
said microphone and said processor identifies said 
acknowledgement command signal. 

22. A voice controlled medical care system as claimed in 
claim 21, wherein said processor generates said 
confirmation request using a method selected from the group 
consisting of playing pre-recorded messages, and 
synthesizing voice messages using synthesized speech 
program code. 

23. A voice controlled medical care system comprising: 

at least one surgical tool to be controlled in 
accordance with commands spoken by an operator, said spoken 
commands comprising at least one of a number of different 
command words, said surgical tool having a plurality of 
controllable devices selected from the group consisting of 
a variable input device and a variable output device ; 

a microphone for transducing said spoken commands and 
generating corresponding audio output signals; and 
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a processor connected to said microphone for receiving 
said audio output signals, said processor being 
programmable in accordance with program code to process 
said audio output signals to identify said command words 
therein, and to generate corresponding control signals for 
transmission to said surgical tool, said control signals 
comprising data to change the setting of at least one of 
said plurality of controllable devices as requested by said 
operator in said spoken commands, said program code 
comprising a plurality of files corresponding, 
respectively, to a plurality of modes for operating said 
surgical tool, said plurality of files each comprising 
lists of selected ones of said command words which are 
valid for said surgical tool when operating in a 
corresponding one of said plurality of modes, said 
processor being programmable to use one of said plurality 
of files corresponding to the present one of said plurality 
of modes in which said surgical instrument is operating to 
identify said command words in said audio output signals. 

24. A voice controlled medical care system as claimed in 
claim 23, wherein said processor is programmable to access 
said plurality of files in accordance with a logical 
sequence set forth in said program code, said logical 
sequence corresponding to a particular surgical procedure 
using said surgical tool. 

25. A voice controlled medical care system as claimed in 
claim 23, wherein said plurality of files each comprise 
data allowing said operator to change settings of selected 
ones of said plurality of controllable devices and to 
restrict said operator from changing settings of other ones 
of said plurality of controllable devices, depending on 
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which of a particular one of said plurality of modes has 
been selected. 



26 



A voice controlled medical care system as claimed in 
claim 23. wherein said plurality of files each comprise 
data allowing said operator to go to selected ones of said 
plurality of modes, while restricting said operator from 
changing to certain other ones of said plurality of modes, 
depending on the particular one of said plurality of modes 
in which said surgical tool is operating. 

27. A voice controlled medical care system as claimed in 
claim 23. further comprising a plurality of surgical tools, 
wherein said program code comprises at least one file for 
each of said plurality of surgical tools, said file 
comprising a list of selected ones of said command words 
which are valid for said surgical tool when said surgxcal 
tool is in use. 

28. A voice controlled medical care system as claimed in 
claim 27. wherein said processor is programmable to use 
said file corresponding to an active one of said plurality 
of surgical tools to identify said command words in said 
audio output signals. 

29. A method of controlling a medical care system, 

comprising the steps of: 

receiving audio signals corresponding to commands 
spoken by an operator, said spoken commands being selected 
from the group consisting of one of a number of different 
command words, a command phrase comprising a plurality of 
said command words, and a mixed phrase comprising at least 
one of said command words and at least one non-command 
word ; 
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identifying said command words in said audio signals; 

and 

controlling a medical care device in accordance with 
said command words. 

30. A method of controlling a medical care system as 
claimed in claim 29. wherein said controlling step 
comprises the step of generating a control signal for 
transmission to said medical care device, said control 
signal selected from the group consisting of an electrical 
signal, an infrared signal, an ultrasonic signal, a radio 
frequency signal, and an electromagnetic signal. 

31. a method of controlling a medical care system as 
claimed in claim 29, wherein said medical care device 
comprises a plurality of controllable devices selected from 
the group consisting of a variable input device and a 
variable output device and is configured to operate in a 
plurality of functional modes by controlling selected ones 
of said plurality of controllable devices, and said 
controlling step comprises the step of generating data to 
configure said medical care device to perform an operation 
selected from the group consisting of changing from one to 
another one of said plurality of modes, and changing the 
setting of at least one of said plurality of controllable 
devices, as requested by said operator in said spoken 
commands . 

32. A method of controlling a medical care system as 
claimed in claim 31. wherein said controlling step further 
comprises the step of restricting said operator from 
changing the setting of selected ones of said plurality of 
controllable devices, depending on the particular one of 
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said plurality of modes in which said medical care device 
is operating. 

33. A method of controlling a medical care system as 
claimed in claim 31. wherein said controlling step 
comprises the steps of increasing and decreasing the 
setting of a selected one of said plurality of controllable 
devices in increments in accordance with said spoken 
commands . 

34. A method of controlling a medical care system as 
claimed in claim 31. wherein said controlling step 
comprises the steps of increasing and decreasing the 
setting of a selected one of said plurality of controllable 
devices continuously in accordance with said spoken 
commands . 

35. A method of controlling a medical care system as 
claimed in claim 31, wherein at least one of said plurality 
of controllable devices is nonlinear, said controlling step 

comprising the steps of: 

defining a relationship between different settings of 
said nonlinear controllable device and a characteristic of 
said control signals selected from the group consisting of 
duration, magnitude, and number of said control signals; 
storing data relating to said relationship; and 
accessing said data to operate said nonlinear 
controllable device in accordance with said spoken 
commands . 

36. A method of controlling a medical care system as 
claimed in claim 31, wherein said controlling step further 
comprises the step of restricting said operator from 
changing to certain other ones of said plurality of modes, 
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depending on the particular one of said plurality of modes 
in which said medical care device is operating. 

37. A method of controlling a medical care system as 
claimed in claim 29, wherein said spoken commands comprise 
a status query command, said controlling step comprising 
the step of generating a message reporting a condition of 
said medical care device in accordance with said status 
query command . 

38. A method of controlling a medical care system as 
claimed in claim 37, wherein said generating step comprises 
the step of retrieving prerecorded messages from a memory 
device using a processor. 

39. A method of controlling a medical care system as 
claimed in claim 37, wherein said generating step comprises 
the step of creating synthesized messages using a speech 
synthesizer. 

40. A method of controlling a medical care system as 
claimed in claim 29, wherein said identifying step further 
comprises the step of generating a confirmation message. 

41. A method of controlling a medical care system as 
claimed in claim 40, wherein said identifying step further 
comprises the steps of: 

suspending said controlling step; 

receiving additional ones of said audio signals; 

determining if said spoken commands corresponding to 
said additional ones of said audio signals comprise an 
acknowledgment command ; 
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commencing said controlling step if said 
acknowledgement is identified in said spoken words and is 
affirmative; and 

canceling said controlling step if said 
acknowledgement is identified in said spoken words and is 
negative . 

42. A method of controlling a medical care system aa 
claimed in claim 41, wherein said identifying step further 
comprises the step of canceling said controlling step if 
said acknowledgement is not received. 

43. A method of controlling a medical care system as 
claimed in claim 29, wherein said medical care device is a 
surgical tool, and said identifying step comprises the step 
of accessing a file corresponding to said surgical tool, 
said file comprising a list of valid commands for 
operating said surgical tool. 

44. A method of controlling a medical care system as 
claimed in claim 29. wherein said medical care device is a 
surgical tool, and said identifying step comprises the step 
of accessing a plurality of files corresponding to said 
surgical tool, said files corresponding, respectively, to 
different modes of operating said surgical tool, each of 
said files comprising a list of valid commands for 
operating said surgical tool in said corresponding mode, 
said list of valid commands restricting access to selected 
ones of said plurality of files while an active one of said 
plurality of files is accessed in accordance with a logical 
sequence for performing a surgical procedure using said 
surgical tool . 
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45. A method of controlling a medical care system as 
claimed in claim 29, wherein said medical device comprises 
a plurality of surgical tools, and said identifying step 
comprises the step of accessing a file selected from a 
plurality of files corresponding, respectively, to a 
plurality of surgical tools, said selected file comprising 
a list of selected ones of said command words which are 
valid for a selected one of said plurality of surgical 
tools when said selected surgical tool is in use. 

46. A voice controlled medical care system as claimed in 
claim 45, wherein said identifying step further comprises 
the step of using said file corresponding to said selected 
surgical tool to identify said command words in said audio 
output signals. 
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